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PREFACE 

This manual presents information required for the operation and 
maintenance of the Cipher Model 900X Magnetic Tape Transport 
(dual-mode). Please read it thoroughly before unpacking, install 
ing, or operating the transport. The manual consists of seven 
sections, as follows: 

I Description and Specifications 

II Unpacking, Inspection, and Installation 

III Operation 

IV Theory of Operation 

V Maintenance 

VI Troubleshooting 
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SECTION I 
DESCRIPTION AND SPECIFICATIONS 



1 - 1 . GENERAL 

1-2. The Model 900X Magnetic Tape Transport is a high-performance, 
digital, vacuum-buffered tape transport manufactured by Cipher Data 
Products, Inc., San Diego, California. It incorporates a dual-gap 
head, providing read-after-write capability. The transport is de- 
signed to operate on 95- to 135-Vac or 190- to 270-Vac, single-phase, 
47 to 63-Hz line power. Reels to 10.5 inches in diameter can be ac- 
commodated. Various tape-speed and density capabilities and other 
options are available, as follows: 

a. Overwrite 

b. Tape speeds: 

(1) Standard: 75, 45, or 37.5 ips 

(2) Nonstandard: Any fixed speed within the range 

of 25 to 90 ips 

c. Data Densities: 800 (NRZI) ; 1600 bpi (PE) 

d. Dual-density combination: 800/1600 bpi (dual-mode 

NRZI/PE) 

e. Local density selection 

f. Remote density selection 

g. Unit address switch 

h. Facade color (white is standard) 

1-3. PURPOSE 

1-4. The transport is intended for use in data acquisition and com- 
puter processing systems in which data must be acquired and stored on 
magnetic tape. Writing and reading of digital data are performed in 
IBM-compatible, NRZI or PE format. Data recorded by a Model 900X 
transport is completely recoverable by IBM or similar equipment. 
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1-5. PHYSICAL DESCRIPTION 

1-6. The Model 900X transport (Figure 1-1) is designed to be hinge- 
mounted in a standard, 19 -inch equipment rack. All components are 
mounted on a precision-ground, cast-aluminum plate. When the equip- 
ment rack is securely anchored, the printed circuit boards and other 
internal components can be made accessible from the front by release- 
ing the adjustable pawl fastener and swinging the transport open on 
its hinges. A transparent, hinged, front cover protects the trans- 
port from dust and other foreign matter while allowing observation ■ 
of tape motion. The pushbutton controls and indicators are mounted 
on the front trim panel, where they are accessible with the cover 
closed. The power connector is a standard, three-pin, grounded plug. 

1-7. Two printed wiring boards are used in the Model 900X, a read/ 
write board and a control/servo board, mounted on the rear of the 
mounting plate. 

1-8. TAPE DRIVE 

1-9. The reel-to-reel drive mechanism employs two servo-controlled, 
direct-drive, dc torque motors to drive the tape reels. The reels 
are secured to their hubs by lever-actuated expanding rings. Vacuum 
columns maintain tape tension at 8 ounces and serve as tape-storage 
buffers . 

1-10. The tape path includes both roller and fixed guides, the head, 
cross-feed shield, and a tape cleaner. The roller guides utilize 
precision bearings to minimize friction and reduce wear, and the 
wearing surfaces of the fixed guides are hard-chrome plated. The 
fixed guides, on each side of the head, are of the single-edge type. 
The outer (reference) flange of each guide is fixed to an exact di- 
mension, and the bottom flange is spring loaded to force the tape 
against the reference edge at all times. This arrangement provides 
minimum skew and minimizes the effect of tape width variations. In 
addition, the head- and cross-feed shield are mounted on an adjustable 
plate which provides for precise azimuth alignment. 

1-11. A sapphire tape cleaner is mounted between the supply vacuum 
column and the head to minimize tape contamination. 

1-12. FUNCTIONAL DESCRIPTION 

1-13. Figure 1-2 is a system block diagram. The Model 900X trans- 
port uses a 180-degree-wrap capstan drive for controlling tape move- 
ment during write, read, and rewind operations. The capstan is con- 
trolled by a velocity servo. The velocity information is generated 
by a dc tachometer that is directly coupled to the capstan motor 
shaft and produces a voltage proportional to the angular velocity of 
the capstan. This voltage is compared to the reference voltage from 
the ramp generator by means of operational amplifier techniques, and 
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Figure 1-1. Model 900X Transport (Sheet 1) 
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(Shown in Shipping Frame, Data PWB Swung Outward) 

REAR VIEW 
Figure 1-1. Model 900X Transport (Sheet 2) 
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Figure 1-2. System Block Diagram 



the difference is used to control the capstan motor. This capstan 
control technique gives precise control of tape accelerations and 
tape velocities, thus minimizing tape tension transients. 

1-14. During a write operation, the tape is accelerated in a con- 
trolled manner to the required velocity. This velocity is main- 
tained constant, and data characters are written on the tape at a 
constant rate. Thus, the following relationship exists: 

„.. J .. Character Rate 
Bit density = Tape Velocity 

1-15. When data recording is complete, the tape is decelerated to 
zero velocity in a controlled manner. Since the write operation re- 
lies on a constant tape velocity, inter-record gaps (IRG) must be 
provided to allow for the tape acceleration and deceleration peri- 
ods. Control of tape motion to produce a defined IRG is provided 
externally by the customer controller, in conjunction with the tape 
acceleration and deceleration characteristics defined by the trans- 
port specifications. 

1-16. An optional overwrite feature provides for editing of previ- 
ously recorded data. The Overwrite signal causes Write Enable to 
ramp on and off, minimizing the change in inter-record gap magnetism 
in rewriting a record. Write Amplifier Reset, used with the over- 
write option, causes both write head current and erase head current 
to be turned off immediately after writing of the new record to pre- 
vent destruction of data in the following record. 

1-17. During a read operation, the tape is accelerated to the re- 
quired velocity in a time interval sufficiently short to allow tape 
velocity to become constant before data signals are received. Nine 
data channels are presented to the interface. In NRZI operation they 
are accompanied by a Read Data Strobe (RDS) pulse derived from a 
monostable multivibrator circuit. The end of a record is detected 
in the customer controller by means of gap-detection circuits, and 
the tape is commanded to decelerate in a controlled manner. The 
transport can operate in the read mode in either the forward or re- 
verse direction. When operating in a shuttling mode (e.g., synchro- 
nous forward, stop, synchronous reverse, and stop) no turnaround de- 
lay is required between the end of one motion command and the begin- 
ning of the next motion command in the opposite direction. To guar- 
antee IBM-compatible tapes, with fully saturated gaps and precise 
dimensions, tape motion must be allowed to cease before switching 
of the motion control lines and Write Enable line. 

1-18. In addition to the capstan control system, the transport in- 
corporates supply and takeup reel servo systems, a vacuum buffer 
system, a magnetic head and associated read/write electronics, and 
the control logic. 
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1-19. The vacuum buffer columns compensate for differences in tape 
speed arising out of the relatively fast starts and stops of the 
capstan and those of the slower, high-inertia supply and takeup 
reels. When the rate of tape travel at the capstan differs from 
that at which the reels are supplying or taking up the tape, the sup- 
ply and/or takeup reel tape loops move up or down in the vacuum col- 
umns to compensate for this difference. At the same time, a capaci- 
tive sensor measures the resulting displacement of each tape loop 
and feeds an error signal to the respective reel motor servo. This 
signal is amplified and is used to control the reel motor, raising or 
lowering the nominal tape loop operating position in the column. The 
vacuum buffer system is designed to provide a constant tape tension 
of 8 ounces, as long as the tape loops are within their operating re- 
gions. Tape spillage is prevented, in the event power is lost, by a 
controlled-halt feature designed into the servo circuitry. 

1-20. The magnetic head, under control of the read/write electron- 
ics, writes and reads the flux transitions on the tape. The read 
function is operating continuously, while the write function must be 
enabled in order to operate. An erase head provides continuous dc 
erasure across the full width of the tape during write operations. 

1-21. The control logic operates on manual commands to enable tape, 
once loaded, to be brought to the load point. At this stage remote 
commands control tape motion, writing, and reading. The logic also 
provides rewind and unload functions, in conjunction with the manual 
REWIND control. A photoelectric sensor assembly consisting of two 
LED's and two phototransistors is used to detect the beginning-of - 
tape (EOT) and end-of-tape (EOT) markers as well as unthreaded or 
broken tape. The detection area of the sensor assembly is approxi- 
mately 1.2 inches from the write head gap. 

1-22. MECHANICAL AND ELECTRICAL SPECIFICATIONS 

1-23. The mechanical and electrical specifications for the transport 
are shown in Table 1-1. 

1-24. INTERFACE SPECIFICATIONS 

1-25. Section II contains a table of interface connections. Signal 
characteristics are as follows: 

a. Levels 

(1) True is low: to 0.4 volt (approximately). 

(2> False is high: +3 volts (approximately). 
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Pulses 

(1) 
(2) 



Levels as above. 

Edge transmission delay over 20 feet o£ cable is 
not greater than 200 nanoseconds. 



1-26. The interface circuits are so designed that a disconnected 
wire results in a false signal. Figure 1-3 shows the interface con- 
figuration for which the transport is designed. 



Net Weight 


105 pounds (59.9 Kg) 


Shipping Weight 


135 pounds (73.0 Kg) 


Dimensions : 




Height 


24.0 inches (61.0 cm) 


Width 


19.0 inches (48.3 cm) 


Depth (from mounting 
surface) 


13.0 inches (33.1 cm) 


Depth Ctotal) 


16.2 inches (41.2 cm) 


Mounting (standard 19-in. 
RETMA rack) 


ETA specifications 


Power 


95 to 135 or 190 to 270 Vac, 
47 to 63 Hz, 450 watts, max. 


Acoustic Noise 


65 dBA, max. , 1 meter, without 

cabinet 


Fuse 


6.0/3.0-ampere, 3AG, 
llS/230-Vac 


Tape (computer grade) : 




Width 


0.5 inch (1.27 cm) 


Thickness 


1. 5 mil (3.81 mm) 


Reel Diameter 


10.5 inches (26.67 cm), max. 


Tape Tension 


8 ounces (226.8 grams) 



Table 1-1. Mechanical and Electrical Specifications 



Recording Mode § Density: 




Nine-track: IBM-compatible 
NRZI 


800 bpi 


Nine-track: IBM-compatible 
PE 


1600 bpi 


Nine track: Dual -mode 
NRZI/PE 


800/1600 bpi 


Tape Speed: Standard 


75/45/37.5 ips 


Nonstandard 
Available 


25 to 90 ips 


Speed Variation: 




Instantaneous 


±31 (max., byte-to-byte) 


Long term 


±1% (max.) 


Rewind Speed 


300 ips (nom.) 


Start/Stop Time (inversely 
proportional to tape speed) 


5.0ms (nom.) at 7 5 ips 


Start/Stop Distance 

Interchannel Displacement 
Error 


0.19(+0.02) inch 
(0.48(+0.05) cm) 

150 microinches (0.004 mm) max. 


Beginning of Tape (BOT) and 
End o£ Tape (EOT) detectors 


Solid-state, modulated 
photoelectric (IBM-compatible) 


Interface 


Industry-compatible TTL 
(Low True) 


Electronics 


Silicon-TTL including low 
power, MOS microprocessor 


Operating Temperature 


2° to 50°C 


Relative Humidity 


15 to 95%, noncondensing 


Altitude 


- 8200 feet (0 - 2500 meters) 



Table 1-1. Mechanical and Electrical Specifications (Continued) 
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Figure 1-3. Interface Configuration 
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SECTION II 
UNPACKING, INSPECTION, AND INSTALLATION 



2-1. GENERAL 

2-2. This section presents instructions for unpacking, inspect- 
ing, and installing the transport. 

2-3. UNPACKING AND INSPECTION 

2-4 The transport is shipped in a double container to minimize 
the 'possibility o£ damage during shipping. Unpack as follows: 

a. With shipping container on floor or workbench, cut 
side and center tapes securing top of outer box. 

b. Pull box-top flaps down along sides of box, and turn 
entire package over on open side of outer box. Lift 
off outer box and remove packing blocks. 



CAUTION 



Do not cut center tape of inner box without 
first cutting side tapes and pulling flaps 
away from top of container. Plastic door of 
transport can be damaged by failure to observe 
this precaution. 

c. Cut side tapes securing top of inner box, pull fJ^P^^? 
as far as possible, and cut center ^^P^' °f ^^^f ^J^/°'" 
flaps back, turn over on open side, and lift off box. 

d. Check contents of shipping container against packing 
slip, and inspect for possible damage. If damage 
exists, notify carrier . 

e. Examine vacuum column, reel hubs, capstan, and other 
components in tape path for foreign matter. 

f . Check printed circuit boards and all connectors for 
correct installation. 



2-1 



2-5. POWER CONNECTION 

2-6. A removable power cord is supplied for plugging into a polar- 
ized 115-volt outlet. For other power sockets, the supplied plug 
must be removed and the correct plug installed. 

2-7. OPERATING VOLTAGE SELECTION. The Model 900X can be operated 
over a wide range o£ line voltages with no changing o£ transformer 
taps. Four ranges are available: 90 to 110-Vac, 110 to 135 Vac, 
190 to 230 Vac, and 230 to 270 Vac. Both a voltage selector PWB 
and the fuse are located in the power cord connector housing 
mounted in the power supply chassis. One side of the voltage 
selector PWB has the numbers 120 and 240, each printed upside 
down from the other, oh one side of the PWB and numbers 100 
and 220 similarly printed on the other side. When, line voltage 
is 90 to 110 volts, the PWB should be plugged in so that number 
100 is facing upward and right-side-up to the installer. For 190 
to 230 volts, the number should be 220; 110 to 135 volts, number 
120; and 230 to 270 volts, number 240. For the 90-to-135-volt 
ranges, the fuse should be of a 6-ampere rating; for the 190-to- 
270-volt ranges, a 3-ampere rating. 



CAUTION 



To prevent damage to the transport and ensure proper 
operation, be sure the voltage selector PWB and fuse 
are proper for the power source to be used before 
applying power to the transport. 

2-8. INITIAL CHECKOUT 

2-9. Section III contains a detailed description of all controls. 
To check for proper transport operation before placing in the sys- 
tem, proceed as follows: 

a. Connect power cord. 

b. Clean tape path as directed under paragraph 5-3. 

c. Load tape in accordance with instructions in paragraph 
3-5. 

d. Turn power on by switching POWER switch. 

e. Momentarily depress LOAD control to apply capstan-motor 
and reel -motor power. 

f. Momentarily depress LOAD control to initiate load 
sequence. Tape will move forward until it reaches 
BOT tab. LOAD indicator should illuminate when BOT 
tab reaches photosensor and remain illuminated until 
tape moves off load point. At this point there will 
be no action when LOAD control is depressed. 
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g. Check ON LINE pushbutton by depressing repeatedly and 
observing that ON LINE indicator is alternately illu- 
minated and extinguished. 

h. With transport off line (ON LINE indicator not illumi- 
nated, press FWD control. Run several feet of tape 
onto takeup reel, and press FWD control again to stop 
tape. 

i. Check components of tape path visually for correct tape 
tracking (tape riding smoothly in head, guides, etc.). 

j. Press REV switch. Tape will move backward until BOT 
tab reaches i)hotosensor , when it will stop. 

k. Check tape tracking as in step i. 

1. Using FWD control, run several feet of tape onto takeup 
reel. Depress FWD control again to stop tape. Depress 
REWIND control momentarily to initiate rewind mode and 
illuminate REWIND indicator. Tape will rewind to BOT 
tab and stop with BOT tab at load point. If REWIND 
control is momentarily depressed when tape is at BOT, 
REWIND indicator will illuminate and tape will unload 
from vacuum column and rewind at low speed. This pro- 
cedure is used to unload tape (paragraph 3-7). Reel 
can then be removed. 

m. Make final check of tape tracking, as in step i. 

2-10. RACK MOUNTING 

2-11. The transport is designed to be mounted in a standard, 19- 
inch-wide, RETMA equipment rack. A front panel height of 24 inches 
and a minimum depth of 12.5 inches behind the mounting surface are 
required. Note outline dimensions in Figure 2-1, and mount the 
transport as follows: 

a. Install hinge pin blocks on equipment rack using three 
10-32 pan-head screws per hinge. Do not fully tighten 
screws. Place No. 10 shim washer on each pin. 

b. Set shipping frame down with front door of transport fac- 
ing up (i.e., lying in horizontal position). Remove 
screws securing transport to frame. 

c. Lift transport out of shipping frame, position 60 degrees 
from closed position, and hang on hinge pin blocks. 

d. Adjust hinge blocks on equipment rack so that transport 
hangs symmetrically in rack. Tighten screws. 
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Figure 2-1. Model 900X Outline Dimensions (Sheet 1) 
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TOP VIEW 

INCLUDES RACK MOUNT/NG DIMENSIONS 



Figure 2-1. Model 900X Outline Dimensions (Sheet 2) 
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e. Close tape transport into rack and install safety block 
using 4-40 screw. ' 

£. Check that adjustable pawl fastener engages behind equip- 
ment rack. Adjust if necessary. * 

2-12. INTERFACE CONNECTIONS 

2-13. Optimally, interconnection of Cipher Data Products and custom- 
er equipment should be made with a harness of individual twisted 
pairs, each with the following characteristics: 

a. Maximum length of 20 feet. 

b. Not less than one twist per inch. 

c. A 24-gauge conductor with minimum insulation thickness of 
0.01 inch. 

2-14. Alternatively, flat ribbon cable can be used, with some sig- 
nal degradation, in low-noise environments. 

2-15. It is important that the ground side of each twisted pair be 
grounded within a few inches of the driver to which it is connected. 
The mating connectors (ELCO part number 00-6007-036-980-002 or equiv- 
alent) must be wired by the customer. Interface signals are routed 
directly to and from the printed circuit boards. Strain relief 
should be provided. Table 2-1 shows the input/output lines required. 
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CONNECTOR 


LIVE 
PIN 


GROUND 
PIN 


SIGNAL 


Input Commands 
JlOl 


J 
A 


8 
8 


Select (ISLTO) 
Select 1 (ISLTl) 




18 


8 


Select 2 (ISLT2) 




V 


8 


Select 3 CISLT3) 




C 


3 


Synchronous Forward Command 
CISFC) 




E 


5 


Synchronous Reverse Command 
(ISRC) 




H 


7 


Rewind (IRWC) 




L 


10 


0££ Line (lOFC) 




K 


9 


Set Write Status (IWEN) 




B 


2 


Overwrite (lOVW) 




D 


4 


Data Density Select (DDS) 


Output Indica- 
tions JlOl 


T 
M 


16 
11 


Ready (RDY) 

On Line (lONLS) 




N 


12 


Rewinding (IRWDG) 




U 


17 


End of Tape (EOT) 




R 


14 


Load Point (ILP) 




P 


13 


File Protect (IFPT) 




F 


6 


Data Density Indicator (IDDI) 




S 


- 


+5V (Optional) 


Write Inputs 
J102 


A 
C 


1 
3 


Write Data Strobe (WDS) 
Write Amplifier Reset (WARS) 




E 


5 


NOT USED 



Table 2-1, Interface Connections 
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CONNECTOR 


LIVE 
PIN 


GROUND 
PIN 


SIGNAL 


Write Inputs 
J102 (Continued) 


F 
L 


6 
10 


Read Threshold 2 (RTH2) 
Write Data Parity (WDP) 




M 


11 


Write Data (WDO) 




N 


12 


Write Data 1 (WDl) 




P 


13 


Write Data 2 (WD2) 




R 


14 


Write Data 3 (WD3) 




S 


15 


Write Data 4 (WD4) 




T 


16 


Write Data 5 (WDS) 




U 


17 


Write Data 6 (WD6) 




V 


18 


Write Data 7 (WD7) 


Read Outputs 
J103 


2 
1 


B 

A 


Read Data Strobe (RDS) 
Read Data Parity (RDP) 




3 


C 


Read Data (RDO) 




4 


D 


Read Data 1 (RDl) 




8 


J 


Read Data 2 (RD2) 




9 


K 


Read Data 3 (RD3) 


(Optional)* 


10 


L 


Non-Return-to-Zero (NRZ) 




11 


M 


NOT USED 




12 


N 


NOT USED 




13 


P 


NOT USED 




14 


R 


Read Data 4 (RD4) 




15 


S 


Read Data 5 (RDS) 



*NRZ switches automatically. If HI DEN is true, NRZ is false 
If HI DEN is false, NRZ is true. 

Table 2-1. Interface Connections (Continued) 
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CONNECTOR 


LIVE 
PIN 


GROUND 
PIN 


SIGNAL 


Read Outputs 
J103 (Continued) 


17 
18 


U 
V 


Read Data 6 (RD6) 
Read Data 7 (RD7) 



Table 2-1. Interface Connections (Continued) 
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SECTION III 
OPERATION 



3 - 1 . GENERAL 

3-2. This section describes the controls and indicators and pro- 
vides instructions for operating the Model 900X transport. 

3-3. CONTROLS AND INDICATORS 

3-4. Figure 3-1 shows the controls and indicators. An ON/OFF 
rocker switch (not shown) is located near the bottom o£ the control 
panel. Control/indicator types, functions, and the conditions re- 
quired for enabling the corresponding functions are given in Table 
3-1. 

NOTE 

The head and guide-cleaning procedures 
described in paragraph 5-5 must be 
performed daily to maintain transport 
reliability. 

3-5. LOADING TAPE 

3-6. To load tape, proceed as follows: 

a. Pull out reel-locking lever on supply hub. Ensure that 
tape reel has write enable ring installed if Write mode 
is to be utilized. Place reel of tape on hub so that 
tape will unwind when reel is rotated in clockwise 
direction. Press reel evenly and firmly against hub's 
back flange and push in locking lever. Spin reel 
counterclockwise while looking along its rim to ensure 
even mounting. 

b. Install empty reel on takeup hub in same manner as loaded 
reel was mounted in step a. 

c. Actuate ON/OFF switch. 

d. Thread tape along path shown on facade. Wrap several 
turns clockwise around takeup reel. Check that tape is 
correctly seated on guides and properly threaded through 
photosensor and head assembly. 
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CAUTION 



Ensure that tape is positioned correctly on 
all guides, or tape damage may result. 



e. Close front cover to protect tape and transport from 
dust. 



c 



LOAD 




REWIND 



mil 



WRTEN 



1\ L 



HI DEN 

CZZ3 
FWD 

C=] 

REV 



TEST 



PUSHBUTTON SWITCHES (MOM) 



L.E.D. INDICATORS 



TESTSWITCH MODIFIES FUNCTION 
OF OTHER CONTROL PANEL 
SWITCHES AND INDICATORS 



Figure 3-1. Control Panel 
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CONTROL OR 








INDICATOR 


TYPE 


FUNCTION 


CONDITIONS ' 


POWER 


ON/OFF Rocker 


Switches line 


Fuse installed. 




Switch 


power on and 


Line cord con- 






off. 


nected. 


LOAD 


Momentary- 


Illuminates to 


Power restored 




Action Push- 


indicate EOT 


after being off. 




button and 


tab is posi- 


Loss of tape ten- 




Indicator 


tioned at photo- 
sensor. 


sion. 


ON LINE 


Momentary- 


Switches trans- 


Initial Load or 




Action Push- 


port to on-line 


Rewind actuation. 




button and 


mode. Illumi- 


Transport in off- 




Indicator 


nates to indi- 


line mode. (ON 






cate transport 


LINE indicator 






is on line. 


extinguished) . 


Second actua- 


Transport in on- 






tion switches 


line mode. (ON 






transport off 


LINE indicator 






line. Indicator 


illuminated) . 






extinguished to 








indicate trans- 








port is off line. 




REWIND 


Moment ary- 


Rewinds tape to 


Transport in off- 




Action Push- 


load point. RE- 


line mode. (ON 




button and 


WIND indicator 


LINE indicator 




Indicator 


illuminates dur- 
ing rewinding, 
then goes out. 


not illuminated.) 


Load indicator 






illuminates to 








indicate EOT 








tab is posi- 








tioned at photo- 








sensor. 




Second actua- 






tion of REWIND 








pushbutton un- 








loads tape. 





Table 3-1. Controls and Indicators 
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CONTROL OR 








INDICATOR 


TYPE 


FUNCTION 


CONDITIONS 


WRT EN 


Indicator 


Illuminates to 


Tape reel with 


(Write 




indicate write 


write enable ring 


Enable) 




function may be 


installed mounted 






performed. 


on supply hub. 


HI DEN 


Momentary- 


First actuation 


Executed by FWD 


(High 


Action Push- 


(indicator il- 


or REV command 


Density) 


button and 


luminated) : PE 


following HI DEN 




Indicator 


mode; second ac- 
tuation (indi- 
cator extin- 
guished) : lower 
density (NRZI). 


actuation. 


FORWARD 


Pushbutton 


Starts/stops 


Transport in off- 




and Indicator 


tape forward 


line mode (ON 






motion. Illumi- 


LINE indicator 






nates to indi- 


extinguished) . 






cate transport 








in forward mode. 




REVERSE 


Pushbutton 


Starts/stops 


Transport in off- 




and Indicator 


tape reverse 


line mode (ON 






motion. Illumi- 


LINE indicator 






nates to indi- 


extinguished.) 






cate reverse 








mode . 




TEST 


Pushbutton 


Selects alter- 






and Indicator 


nate operational 
mode for other 








switches. 





Table 3-1. Controls and Indicators (Continued) 
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CAUTION 



Dust cover must remain closed at all times 
when tape is on takeup reel. Data reliability 
may be impaired by contaminants if cover is 
left open. 

f. Actuate LOAD pushbutton and observe that tape is ten- 
sioned, as shown in Figure 1-1, and advances until 
BOT tab is positioned at photosensor. LOAD indi- 
cator will illuminate, indicating transport is 
ready for use. 

3^7. UNLOADING TAPE 

3-8. To unload the tape, proceed as follows: 

NOTE 

Transport must be in off-line mode 
(ON LINE indicator extinguished) . 

a. If power is off, actuate POWER switch and proceed to 
step b. If power is on, start with step c. 

b. Actuate LOAD pushbutton to tension tape. 

c. Actuate REWIND pushbutton. REWIND indicator will 
illuminate.. If tape is at load point, tape will 
be unloaded from vacuum column and rewound at low 
speed. If tape is not at load point, rewind ceases 
when BOT tab is reached. BOT tab is then positioned 
automatically at photosensor, and LOAD indicator 
illuminates. Actuate REWIND pushbutton second time 
to complete unload sequence. 



3-9. INTERFACE DATA 

3-10. Interface specifications are presented in paragraph 1-24 
Interface inputs and outputs are listed in Tables 3-2 and 3-3, 
respectively. 
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INPUT 



TYPE 



FUNCTION 



*Select i 
(SLTi) 



Level 



When true, enables all interface 
drivers and receivers in trans- 
port, thus connecting transport 
to controller. 



Sync Forward 
Command (SFC) 



Level 



When true, with transport ready 
and on line, causes tape to move 
forward at specified speed. 



Sync Reverse 
Command (SRC) 



Level 



When true, with transport ready 
and on line, causes tape to move 
in reverse at specified speed. 



Rewind (RWC) 



Pulse 



With transport ready and on line, 
this pulse causes tape to move in 
reverse at 300 ips to BOX. 



Off-Line 
COFFC) 



Level or 
Pulse (min. 
width, 1 
microsecond ) 



Resets on-line flip-flop to 
state, placing transport under 
manual control. 



Write Data 
Strobe (WDS) 



Pulse (min, 
1 micro- 
second ) 



Trailing edge triggers code 
generator in transport. 



Write Data 
(WD) 



9 lines for 
9-track; 7 
lines for 
7-track 



When true from 0.5 microsecond 
before leading edge to 0.5 micro- 
second after trailing edge of 
Write strobe, results in record- 
ing of flux transition when in 
write mode. 



Set Write 
Status (WEN) 



Write 
Amplifier 
Reset (WARS) 



Data Density 
Select (DDS) 



*V:aen optional unit se 
3-6 



Level 



Pulse (min. , 
2 micro- 
seconds) 



Level 



When true for 20 microseconds, 
minimum, after leading edge of 
FORWARD command, initiates write 
mode of operation. 



When true, resets write amplifier 
circuits on leading edge. Pur- 
pose is to write LRCC at end of 
record, causing all channels to 
be erased in IRG . 



When true, conditions read elec- 
tronics to operate at high densi- 
ty or PE. When false, operation 
is at low-density mode (NRZI) . 



ect is used, i 
Table 3-2. 



switch setting. Otherwise, SLTO must be true. 
Interface Inputs 



INPUT 


TYPE 


FUNCTION 


Overwrite 
(OVW) 


Level 


When true, conditions appropriate 
circuitry, in conjunction with 
Write Reset (WRS) pulse, for up- 
dating (rewriting) of select 
record. Transport must be in 
write mode. 



Table 3-2. Interface Inputs (Continued) 



INPUT 


TYPE 


FUNCTION 


On-Line 


Level 


When true (on-line flip-flop) 
set) , transport is under remote 
control. When false, transport 
is under local control. 


Read Data (RD) 
(RDP, RDO-7) 


Bits 


Sampling of RDP, RDO-7 simulta- 
neously on trailing edge of Read 
Data Strobe (RDS) provides com- 
plete data character. (In phase 
encode, these lines are self 
clocking . ) 


Read Data 
Strobe (RDS) 
(NRZI only) 


Pulse (3/64 of 
data cell, 
NRZI 8QQ bpi) 


Provides complete data character 
when RDP, RDO-7 sampled on 
trailing edge. 


End of Tape 
(EOT) 


Level 


True for duration of EOT tab. 
Transitions to and from true 
state not to be assumed clean. 


Data Density 
Select (DDS) 


Level 


True only when manual HI DEN 
switch on transport is set for 
high density. 


Ready (RDY) 


Level 


True when load sequence is com- 
plete and transport is on line 
and not rewinding. (Transport 
ready to receive remote command.) 


Load Point 
(LDP) 


Level 


True when BOT tab is under photo- 
sensor, initial load sequence is 
complete, and transport is not 
rewinding . 



Table 3-3. Interface Outputs 
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INPUT 


TYPE 


FUNCTION 


Rewinding 
(RWD) 


Level 


True only when transport is en- 
gaged in rewind operation . 


File Protect 
(FPT) 


Level 


True when power is on and reel 
of tape without write ring is 
mounted on transport . 


NRZI Transport 
Identification 

(NRZ) 


Level 
(Optional) 


True when transport is configured 
for NRZI data. False level indi- 
cates phase-encode configuration. 


7-Track Head 

Identification 

(7TR) 


Level 
(Optional) 


True for 7-track transport; false 
for 9-track configuration. 


Single-Gap 
Head Identi- 
fication (SGL) 


Level 
(Optional) 


True when transport has single- 
gap head; false level indicates 
dual-gap head. 


Transport Speed 

Identification 

(SPD) 


Level 
(Optional) 


True when transport has lower of 
two speeds available in multiple- 
transport system. 



Table 3-3. Interface Outputs (Continued) 

3-11. MULTIPLE -TRANSPORT (DAISY-CHAIN) SYSTEM MODIFICATION. 
When two or more transports are used in a "daisy-chain" system, 
the transmission line (cable) terminators in all transports ex- 
cept the last in the system must be removed, or the resulting 
impedance mismatch will cause undesirable signal reflections in 
the cable. The termination impedance networks m the Model 900X 
transport are all incorporated in one 330-ohm, one 220-ohm, and one 
220/330-ohm resistor packs which plug into Integrated circuit sockets 
The 220/330-ohm pack is mounted on the data PWB , the others on the 
control/servo PWB. For multiple-transport operation, simply remove 
the three resistor packs from their sockets on all but the last 
transports . 
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SECTION IV 
THEORY OF OPERATION 



4 - 1 . GENERAL 

4-2. The basic concepts o£ digital recording, magnetic tape trans- 
port applications, and principles o£ operation o£ the Model 900X 
dual-mode transport are presented in this section. A thorough 
knowledge of this section will be o£ considerable value to the user 
in operating and, i£ necessary, in troubleshooting this equipment. 

4-3. BASIC CONCEPTS OF DIGITAL RECORDING 

4-4. The use o£ magnetic tape as a digital recording medium has 
increased steadily as a result o£ the increased use o£ digital 
techniques and the increasing versatility and decreasing cost o£ 
tape transports. The digital recording process involves methods 
and equipment capable o£ recording and reading information expressed 
in a digital (binary) code (various combinations o£ I's and O's). 

4-5. DATA RECORDING/READING WITH MAGNETIC TAPE 

4-6. The recording o£ data on magnetic tape originates with the 
input device, whose nine channels o£ digital signals are transmitted 
to the corresponding data channels o£ the transport. (One o£ these 
channels is the parity channel, which is used to detect and correct 
errors. The remaining channels correspond to actual encoded data 
to be recorded.) These signals produce corresponding electrical 
currents in the write head o£ the transport, which, in turn, pro- 
duces positive and negative magnetic polarities corresponding to 
the original data and parity signals in the tracks o£ the tape 
passing over it. 

4-7. In NRZI systems, a binary 1 signal in a given channel pro- 
duces a transition from plus to minus (or vice versa) saturation 
magnetism (+SAT and -SAT, Figure 4-1) in its track on the tape, 
whereas a binary signal produces no change in magnetism in its 
track. In phase-encode writing, a binary 1 signal produces a 
transition to the IBG polarity on the tape when running forward 
(Figure 4-2); a binary produces a transition away from IBG. 

4-8. As a written tape passes across the magnetic read head of a 
transport, the head responds to each change of flux arriving at its 
gap and produces a read voltage waveform for each track such as 
illustrated in Figure 4-1 (NRZI) or Figure 4-2 (PE) . (See para- 
graph 4-14 for a detailed description of magnetic tape recording/ 
reading in the NRZI mode, paragraph 4-22 for phase-encode.) 
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I 
to 



R Z (retum-to-zero) 



Binary Data OlOlllOOl 

n ri_rL_n : n_ 



NRZ (non-retum-to-zero) 



NRZI (non-retum-to-zero- interrupt) 



Head Current 



+1 SAT 



-I SAT 



Tape Magnetism 



+ SAT 



-0 SAT 



Read Voltage 




A_ 



Figure 4-1. Magnetic Recording Waveforms 



POLARIZED / ^ 



WRITE 
CURRENT 



READ 
CURRENT 



DATA BIT 
STORED 
ON TAPE 



DATA TIME 



PHASE TIME 



DIRECTION OF 
■ POLARIZATION CHANGES 
EVERY DATA TIME 



DIRECTION OF POLARIZATION 
CHANGES AT PHASE TIME 
BETWEEN BITS OF SAME TYPE 




Figure 4-2 



c d e 

Phase-Encoded Tape Magnetization 



4-9. MAJOR TRANSPORT COMPONENTS 

4-10. The Cipher Model 900X transport is composed o£ four main 
assemblies (Figure 4-3) : the drive assembly, which includes the 
tape drive components and the vacuum buffer system; the read/write 
system, consisting of a head assembly and a dual-mode data board; 
a control/servo board containing the transport control circuitry, 
the reel and capstan motor servos, and the power supply regulator 
circuits; and a power supply, consisting of the power transformer 
mounted on the rear of the mounting plate, the power supply assem- 
bly, and the front-panel-mounted power switch. 

4-11. The schematic diagrams in Section VII should be referred to 
in studying circuit descriptions presented in this section. 

4-12. HEAD ASSEMBLY 

The Model 900X dual-mode transport has a dual-gap head, for read- 
after-write operation. Track locations, track width, and gap 
separation are all IBM-compatible (Table 4-1). 

4-13. A cross-feed shield is provided to reduce the voltage in- 
duced in the read head when writing. The shield is composed of 
copper and ferrite flux blocks cemented to a hinge plate (Section 
V, Figure 5-6). The head has a hard chrome face that is guaranteed 
for 5000 hours of operating life. 

4-14. NRZI CODING SYSTEM 

4-15. In the NRZI system, recording is carried out by a saturation 
current driven through the head in a direction determined by a 
flip-flop which toggles for each 1 bit recorded. The NRZI system 
requires the recording of at least one bit for every character. 
Otherwise, in an all-0 character there would be no indication of 
the presence of that character. 

4-16. NINE-TRACK CODING. Any 8-bit code, such as ASCII or EBCIDIC, 
may be used. (See Figure 4-4). 
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Power fail 

detect 

circuits 



z-ao^p 



ROM 

EROM 

PROIVI 



RAM 



Control 

panel 

pustibuttons 

and 

indicators 



Sen/0 sensors: 
thresholds, vacuum, 
velocities, line 
voltage, check, 
other interlocks 



Servo controls: 
current or voltage 
feedback select, open 
loop operating points 



Vacuum Blower 
controls: 

Opto-isolator outputs 
for line voltage 
control 



Interface controls: 
Gating routes for 
interface commands 
and unit status 
outputs 



Tape sensors: 
Erid of tape 
Beginning of tape 
File protect ring 
Supply reel position 



I 



Figure 4-3. Recorder Organization 



FUNCTION 


DUAL -GAP 
READ AFTER WRITE 


Track Locations 


0.055(10.001) inch, center to 
center 


Effective Track Width 

Parallelism 

Gap Separation (Write-Read) 


Write: . 044 (±0 . 001) inch 
Read: . 040 (±0 . 001) inch 

±200 microinches (write to read) 

0.150(10.005) inch 


Gap Line Azimuth Per Section 
Gap Scatter Per Section 


±150 microinches maximum from 
reference perpendicular to 
mounting surface 

100 microinches, maximum 


Crosstalk 
Read 

Voltage Induced in Read 
Winding While Writing at 
800 bpi 


2%, maximum, of nominal read 
voltage 

5% maximum, of read voltage 


Inductance 

Dc Resistance 

Write Current (100% saturation) 

Read Voltage 

Self Erasure (Read Signal 
Reduction After 10 Passes) 


Write: (each leg) 

500 uH maximum 

Read: (each leg) 

10 mH maximum 

Write: (each leg) 

10 ohms maximum 

Read: (each leg) 

2 5 ohms maximum 

35 mA ± 20"^ 

700 yV/inch/sec. ±10% 

10% maximum 


Erase Head Resistance 
Erase Current 


80 ohms 
50 mA 



Table 4-1. Head Specifications 
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Intar-Record 

Gap 
0.6 + 0.15 
-O.IOIn 



LRC 



A 



•cord ' 



• •— — Raferanca Edge 

Tape 
Mofion 



Actual Skew 

Write Skew (Maximum Allowable) 

Character Gate (Read) 



Data _ 
Bytes 



>> 



-CRC 



114 
116 

no 
111 

112 

IIP' 

113 

117 

lis 



y> 



Pority (Odd)> 
(NOTE 5) 



Inltiol 
Gop 
0.5 In. MIn 
(NOTE 2) 



LP Marker ~1 



NOTES 



Tape shown with oxide side down; NRZI 
recording. Bit produced by reversal o£ 
flux polarity. Tape fully saturated with 
each direction. 

Tape to be fully saturated in erased 
direction in initial gap and inter- 
record gap; tape to be magnetized so 
that rim end of tape is north- seeking 
pole . 

CRCC: cyclic redundancy check character. 
Parity of CRCC determined by number of 
data characters in record. Odd number of 
data characters, even CRCC, etc. CRCC 
is spaced four bits from data characters. 



LRCC: longitudinal redundancy check 

character, always odd parity. Spaced 

four bits from CRCC. Written with RES line, 

Parity bit: vertical parity bit written 
for each data character containing even 
number of bits , 



Figure 4-4. Nine-Track Data Format 



4-7 



4-17. LONGITUDINAL REDUNDANCY CHECK CHARACTER (LRCC) . A longi- 
tudinal parity bit is written at the end o£ each record. This 
character is written by the return of the write head current to 
the reference condition. 

4-18. Since the reference condition is established before the 
first character of the record and reestablished by writing of the 
LRCC, an even number of 1 bits in each track is written for each 
record. As the tape is read, the number of I's read in each track 
is counted. If the sum is odd, an error is indicated. The LRCC 
is spaced four character spaces from the end of the block. 

4-19. CYCLIC REDUNDANCY CHECK CHARACTER (CRCC) . Nine-track, 
800-bpi tapes include a CRCC located at the end of each record 
before the LRCC. The CRCC is generated by application of a 
modulo two polynomial of the data within the block. 

4-20. This character makes the probability of an undetected error 
almost zero. The CRCC may be used with the computer read function 
to determine which track contains the error. 

4-21. The information supplied by the CRCC, combined with that 
of the LRCC and vertical parity, may be used to correct detected 
errors. Errors involving more than one track within the same 
record are not correctable. All data and LRCC character? must 
have odd parity. However, the CRCC character may have either 
odd or even parity, and in fact, may be all O's. Allowance must 
be made in the formatter electronics for the all O's CRCC condition, 
since a read clock will not be returned from the drive. 

4-22. PHASE-ENCODE SYSTEM. The differences between phase-encoded 
(PE) and NRZI writing are chiefly in presentation and phasing or 
coding. In NRZI coding, a single change of polarization on the 
tape represents a logical 1, while no change represents a logical 
0. In PE writing, both the logical 1 and involve changes in 
polarization. Phasing, however, is the key difference between 
PE and NRZI, The major advantages offered by PE are reduced pos- 
sibility of losing data because of inadequate signal strength 
(making practical low read thresholds) and the fact that each track 
is self-clocking, reducing skew problems. PE writing is done only 
in a nine-track mode. Basic features of the PE system are as 
follows (Figure 4-2): 

a. A change in tape polarity at the interface from 
negative to positive is a 1 bit. 

b. A change from positive to negative is a bit. 

c. There must be a change of polarity between data 
bits of the same polarity (consecutive 1 or 
bits) at phase time. 
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d. Data density in a PE transport is 1600 bits per 
inch (bpi) o£ ta,pe travel. 

'4-23. For clarification, the term "change o£ polarity" is also 
referred to as a flux change or flux reversal. Henceforth, a 
change from negative to positive will be referred to as a positive 
flux reversal; positive to negative, a negative flux reversal. 
As noted above, there must be a flux reversal with each data bit, 
whether it be a or 1. Therefore, 1600 bpi equates to a minimum 
of 1600 frpi in any given channel. (This would occur in the case 
of alternate and 1 bits.) The maximum case would occur with 
consecutive or 1 bits, resulting in 3200 frpi. The flux reversal 
at each bit time accounts for the self-clocking feature of 
PE writing. 

'4-24. Formatting. Phase-encode formatting is illustrated in 
Figure 4-5. The format includes an inter-record gap (IRG) and 
file gap (FG) , a data generation and file mark, and identification 
burst. A block of PE data is preceded and immediately followed 
by a burst of bytes designated preamble and postamble, respectively, 
The sequence for a block of PE data is as follows: 

a. Forty bytes of all O's (including the parity bit). 

b. One byte of all I's (including the parity bit). 

c. Data bytes . 

d. One byte of all I's. 

e. Forty bytes of all O's. 

4-25. A phase-encoded tape requires an identification burst of 
1600 frpi in the P channel and erasure in all other channels at 
the beginning of the tape. The burst must begin at least 1.7 
linches ahead of the edge of the beginning of tape (BOT) 
marker and extend beyond the trailing edge of the marker. The 
load gap requirements are the same as those for NRZI, except 
that the 0.5- inch minimum gap is referenced from the identifica- 
tion burst. The typical distance for a load gap is 3.7 5 inches. 

\4-26. The PE file mark or tape mark consists of 80 flux rever- 
sals at 3200 frpi, written in channels 2, 6, and 7, with chan- 
nels 1, 3, and 4 dc erased. Channels 0, 5, and P, in any 
combination, may be dc erased or recorded the same as channels 
2 , 6 , and 7 . 
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FILE MARK 




BEGINNING OF TAPE MARKER 
(BOT) 



FILE MARK CODE 



IDENTIFICATION BURST. 
THE TRAILING EDGE (LEFT) 
MUST NOT OCCUR BEFORE 
THE TRAILING END OF THE 
BOT MARKER. 




ZONE 3 ERASED 

ZONE 2 ALL ZEROS BURST 

ZONE 1 NOT USED 



NOTE: Tape shown with oxide 
side down, RAV head on same 
side as oxide. 



'^ 



40 ALL-ZERO 
BYTES 



1 ALLONES 
BYTE 



1 



Y 

PREAMBLE 



J 



DATA 



I 



40 ALL-ZERO 
BYTES 



V_ 



ALL-ONES 
BYTE 



Y 

POST AMBLE 



J 



Figure 4-5. Phase-Encoded Tape Block Format 



4-27. DUAL-MODE DATA BOARD THEORY (Drawing No. 354040-300) 

4-28. CONTROL SECTION (Sheet 5). The data board control section 
consists o£ the following circuits: 

a. Read threshold offset voltage. 

b. PE or NRZI selection. 

c. Transport select. 

d. Voltage regulators. 

e. Write voltage control. 

4-29. The threshold circuitry selects a high read threshold when 
writing. RTH2 selects an extra low read threshold, which is helpful 
for reading old tapes. The threshold voltages are determined by- 
resistors R14, R15, R25, R21, and R20. The volt age varies in 
relation to S2 (4-11), S2 (5-10), TTTFO , and READ. The transistor 
driven by U17-12 allows some current to be shunted to ground 
through R16. This transistor is on for PE operation, and current 
being shunted in this manner will reduce the gain of U16-1 by a 
factor of two-thirds. The outputs of U16 cause the threshold 
detector of each channel to have a negative or positive offset, 
depending on whether TH- or TH+ is the input. The highest thresh- 
old can be obtained by closing both S2 (4-11) and S2 (5-10). When 
both switches are open, the lower threshold will be selected. With 
S2 (4-11) closed and S2 (5-10) open, normal threshold detection is 
used. 

4-30. WRITE VOLTAGE CONTROL (Sheet 5). Control for the write 
volt age circuit is provided by the low-true NOR gate U114-8. When 
WTEST or the output of exclusive OR-gate U108-8 goes low, U92-4 
goes low. This low causes Q5 to start conducting. The large 
capacitor, C103, gives the circuit a Miller integrator configura- 
tion. C103 charges to +12V through Q5. L4 , which consists of 
ferrite beads, filters the switching noise to prevent it from 
being applied to the write circuitry. Zener diode CR4 allows the 
write circuitry to be used with both high- and low-speed tape heads 
without changing resistor values in the write-head drivers. The 
high-speed head requires more current, which is provided by clos- 
ing of SW3 (2-7) ; this increases the current by about 50%. The 
write voltage is supplied to the center tap of the write head. 

4-31. Q2 senses the voltage from the center taps of the write 
head, starts conducting, and supplies current for the erase bar, 
P21-H. Q6 and Q4 form a protection circuit to eliminate glitches 
from the write head when the transport is being powered up initi- 
ally. This could cause data to be erased during the power-on 
sequence, as in the case of a file-protected tape. Initially, Q4 
is on. As the +12 volts increases, the voltage divider action of 
R284 and R283 will cause the base emitter junction of Q6 to become 
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back-biased, and Q6 will turn off. With Q4 on, the base of Q5 
will not become negative enough to turn on Q5 . 

4-32. VOLTAGE REGULATORS. There are two voltage regulators sup- 
plied on the board. Cipher's tape transports will supply either 
+15 volts CModels 70X, 80X, and lOOX) or +12 volts (Model 900X) 
to the data board. The regulators are used to reduce the +^15 
volts to a regulated +_12 volts. SW3 (4-5) and SW3 (3-6) are 
closed when the dual-mode data board is mounted on the Model 900X 
tape transport. 

4-33. CONTROL SIGNALS. OTTT comes from the control/servo board as 
a low true signal. It passes through inverter U21-4 and triggers a 
one-shot multivibrator, U2. U2-4 provides a positive, S-ys pulse. 

4-34. This pulse will clock D-type flip -flop U18. The D input is 
dependent upon the control s ignal , HIDEN, which comes from the con- 
trol servo PWB also. Since H IDEN is low true, it causes the data 
PWB to be PE selected. When HIDEN is high false, it initiates the 
NRZ mode of operation. 

4-35. PE OR NRZI SELECTION. Switches S2 (8-7) and S2 (9-6) 
force density selection for test purposes. When both sections of S2 
are open, NRZ is low true. If S2 (9-6) is closed, NRZ will be high 
false, which causes the PWB to o per ate in a PE mode. When S2 (7-8) 
is closed, the control signal HIDEN will control remotely the 
operable mode of the data electronics. 

4-36. WRITE DATA SECTION. The write data section of the dual- 
mode PWB consists of the following: 

a. Write input register. 

b. NRZI write deskewing circuitry. 

c. WDS and WARS generation circuitry. 

d. Write output register. 

e. Tape head drivers. 

4-37. Referring to Figure 4-6 and sheet 1 of the schematic dia- 
gram. Drawing No. 354040-300, the theory presented herein is based 
on channel P but is applicable also to the eight additional chan- 
nels. The write data interface lines at connector P102 have 220/ 
330-ohm input terminators that provide impedance matching and 
serve as pull-up resistors for the transmitters at the other end 
of the data cable. U112-12, a hysteresis receiver, is used to 
buffer the data lines. The write input register, U105, is used 
to store the incoming data from the interface. The data is 
latched into the write input register when Write Strobe (WSTRB) 
occurs. Referring to sheet 5 of the schematic, the Write Data 
Strobe (WDS) is brought from the formatter/controller. Its fre- 
quency is equal to the data rate in the NRZI mode and twice the 
data rate in the PE mode. 
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Figure 4-6. Write Data Block Diagram 



NRZI WDS frequency = speed x 800 bpi 

PE WDS frequency = 2 x speed x 1600 bpi 

Date rate = speed x bit density 

4-38. The WDS enters the data board at P102-A and propagates 
through U112-6. R259 and C113 provide noise filtering before the 
WDS fires the one-shot multivibrator, U 115-1 2. The output will be 
a negative 100-ns pulse, which becomes WSTRB and clocks write in- 
put register U112. The exclusive OR gate, U108-3, causes the 
write input register to operate as a toggling J-K flip-flop in the 
NRZI mode for each 1 bit or follow the data bits (I's or O's) in 
the PE mode, similar in operation to a D-type flip-flop. The con- 
trol signal. Phase Encode (PE) , will direct the exclusive OR gate 
as to the mode of operation. 

4-39. The write output register CU99) will be clocked each tran- 
sition time and will store the data from the write input register, 
U105. The clock for U99 is derived basically from the WDS also. 
The output of U115-12 (sheet 5) also goes to the low true NOR gate, 
U114-4. Th e outpu t of U114-6 will be a negative lOO-ns pulse 
designated CYCLE P. This signal will initialize the operation of 
the NRZI write deskewing circuit. 

4-40. NRZI Write Deskewing Circuit. This feature of the data 
PWB eliminates the need for nine adjustable one-shot multivibrators. 
The NRZI deskewing circuits make allowance for the gap scatter 
present in the write head. Electronically, the writing of each 
track is adjusted so that the final result is a precise vertical 
character written on the tape. 

4-41. The circuit consists of a voltage-controlled oscillator, U89; 
synchronous, four-bit counter, U91; and a 256-bit, bipolar, pro- 
grammable ROM (32x8 PROM), U90. The output frequency of the oscil- 
lator is controlled by the external capacitor, C92, which is chosen 
to match the tape transport speed; the resistor divider consisting 
of R213 and R212 restricts the frequency range of oper ation. U89-6 
is the chip Enable input and goes low when the CYCLE P signal 
asynchronously clears the four-bit counter. The counter controls 
the address inputs of the PROM. The output of the PROM is all I's, 
except for the specific channel that is being written. Channel 2 
has a fixed count of eight, provided by exclusive OR gate U109-8. 
(Channel 2 was picked as the reference channel because it is the 
center track of the write head.) 

4-42. The clock for the counter is supplied by the oscillator. 
The counter will count from through 15; at this time, the carry 
output of the counter will disable the oscillator at U89-6. The 
counter increments on the positive edge of the clock, and the 
PROM writes on the negative edge. The write skew should hold 
near 6% of the byte time. (The PROMs are serialized with the 
tape head assembly, and they must be replaced as a pair if the 
need arises.) 
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4-43. There are four write head drivers following the write out- 
put register. The inner two head drivers are used for both PE and 
NRZI operation, while the outer two head drivers are used only for 
NRZI operation. P21-N and P21-K are attached to the write head 
winding with center taps (shown on sheet 5 of the schematic) P21-A, 
B, D, E, J, M, R, U, X. The control signal, NRZ VCC, is enabled 
by Q3, which activates the two head drivers, U96-10 and U96-14. 

4-44. In the NRZI mode, an extra interface signal is required to 
write the longitudinal redundancy check character (LRCC) eight 
character spaces after the las t da ta character. This signal is 
called Write Amplifier Reset (WARS) and enters the data board at 
P102-C. After propagating through U112-8, it is noise filtered 
by R258 and C112. The one-shot multivibrator, U115-4, outputs a 
negative 100-ns pulse to U114 -5. This generates the clock for the 
write output registers. The WARS pulse also passes through U112-10 
and U114-12 to give the signal. Clear Write Buffer (CLRWbJ. This 
pulse is applied to the Direct Clear inputs of the nine write in- 
put registers and sets them to a reference condition awaiting the 
next data character. The reference condition ensures erasure of 
the tape in the interrecord gap. 

4-45. READ SECTION (Figure 4-7 and Sheet 2, Drawing No. 354040-300) 
The read section of the dual -mode data PWB consists of the following 
circuits : 

a. Nine read amplifiers (PE or NRZI). 

b. Signal threshold detection. 

c. Phase-encode envelope detection. 

d. NRZI Read Data strobe generation. 

e. Read output register. 

4-46. The read section theory presented herein pertains specifi- 
cally to the P channel but is applicable to all nine read channels. 
The first read amplifier (USO) has an approximate gain of 200, a 
bandwidth of 700 kHz, external frequency compensation, and no 
crossover distortion. The gain is set by R60 and R63, in the 
feedback circuit of the general -purpose 709 operational amplifier. 
The read signal from the tape head is offset approximately -12 mV 
by the resistor divider network, R262 and R263. This is accom- 
plished by connection of the center tap of the read head to this 
resistive divider. One end of the read head winding is left dis- 
connected, and the other end is tied to the input of the ampli- 
fier. (The reason for offsetting the input is to eliminate the 
crossover distortion commonly present on the output of 709 
operational amplifiers. This type of distortion cannot be 
tolerated in the reading of phase-encode data.) After amplifi- 
cation, the offset voltage will be approximately -2.5 volts. 
Capacitor C60 blocks the dc offset from the input of U33-3. 
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Figure 4-7. Read Data Block Diagram 



4-47. The second stage o£ amplification is a TL082, JFET, input 
operational amplifier whose characteristics include high input 
impedance, unity gain bandwidth, internal frequency compensation, 
continuous short-circuit protection, and low input bias and off- 
set currents. The amplifier has a read gain potentiometer in the 
feedback circuit. The gain can vary from unity to 11 over a speed 
range of 12.5 to 125 ips, even with the different read heads. The 
higher the transport speed, the less the gain required. Therefore, 
with the lowest gain there will be the greatest bandwidth at 125 
ips. High read gain and narrow bandwidth are needed for optimum 
performance at 12.5 ips. The adjustment of R203 through R211 is 
the only read gain adjustment for both PE and NRZI operation. 
This adjustment can best be made by writing all I's at 800 bpi 
CNRZI), monitoring TP-30 through TP-38, and setting the signal 
level for 8 volts peak-to-peak. 

4-48. The next stage, U33-7,. is a low-pass, active filter. The 
low-pass elements are R62, R61, and the two capacitors, which 
change with speed, on header A6 . Capacitor .C59 and resistor R92 
help to maintain a low- input offset voltage. The output of the 
low-pass filter goes to threshold detectors U27 and comparator 
U30-7. In the signal path to the comparator is a differentiator 
consisting o£ A6 (8-7) and R54 . The signal path through RSI 
goes to the inputs o£ the dual-voltage comparator, type LM319. 
The other input to the U27 comparator is tied to the read thres- 
hold circuit. 

4-49. Threshold detectors U27-7 and U27-12 each have a dc offset 
voltage tied to U27-10, which is TH-, and U27-4, which is TH+ , re- 
spectively. The two threshold voltages are set by U16 and associ- 
ated circuitry (sheet 5 of the schematic). The read signal output 
of U33-7 is compared with the threshold reference, and when the 
positive read signal exceeds the threshold offset, U27-7 will go 
high. If NRZI mode is selected, the high will be transferred as 
a low by U31-6. Exclusive OR-gate U37-3 has the input condition 
of U37-1, which is high, and U37-2 is low when the read signal is 
a positive peak at U33-7. Thus, the o'utput of U37-3 will be high. 

4-50. If the read signal input to U27-9 is a negative peak, then 
U27-7 would stay low and the state at U37-2 would be high. Hence, 
the output at U37-3 would be low. The output of the exclusive OR- 
gate has the characteristic that the signal transition is in the 
same direction (negative-going) for both positive and negative 
peaks of the NRZI read signal. 

4-51. The next group of components in the signal path consists 
of R45, Al (1-14), and R39, which provide filtering action for 
the switching noise created by low-pass filter U30-7. The signal 
is inverted and delayed slightly before going to the clock input 
of U26-3, a D-type flip-flop. The initial condition of U26-6 is 
low. 
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4-52, Low true NOR gate U31-3 provides the D input to U26-2. 
Whenever data has been detected, U31-3 goes high. The signal goes 
through two inverters and is integrated by R43 and the capacitor 
on header Al (7-8). Once the threshold of hysteresis gate U25-5 
is reached, the input to D-type £lip-£lop U26-2 goes low. When 
the D-latch is clocked, output U26-6 goes high. 

4-53. The interface, P103-1, is driven by a power buffer NOR-gate 
with open-collector output. When either input to U35 goes high, a 
low is transferred to the interface and interpreted as a 1 bit. 
The interface remains low until CLR0 clears flip-flop U26. When 
reading a in the NRZI mode, the D flip-flop is clocked, but the 
D input, U26-2, is high. Hence, output U26-6 remains low, and 
the output of NOR gate U35-4 stays high. A high logic level at 
the interface is interpreted as a bit. 

4-54. AND gate U24-8 is used to pass the phase-encode data. The 
input, U24-9, is the control signal Phase Encode Select (PESEL) , 
which is high true for PE operation. The other input, U24-10, is 
high when data has been detected in the channel. Low true NOR 
gate U31-3 goes high and is inverted by U28-12. Capacitor Al (6-9) 
was intially charged to +5 volts. After about two bit cells of 
the preamble, Al (6-9) is sufficiently discharged to cause U25-8 
to go high. For a 1 bit, U24-11 will be high, and NOR gate U35-4 
will go low. Just the opposite is true for a bit. The output 
of U25-8 is the channel envelope detect output for the PE mode. 
Data In Channel - Phase Encode (XINCHIP) . 

4-55. The nine-channel envelope detect signals go to U23-1 (sheet 
5), an analog majority gate. The analog voltage is varied for 
some channels by the different resistor values on • input UZ3-3. 
Channel P has a 10 K-ohm resistor, R34 , in series for detection 
of the identification burst. Note also that chanels 3, 6 , and / 
have 33K-ohm resistors in series with the input; thus, a file 
mark will enable the circuit also. U23-1 will slew to a positive 
level after two or three bits have passed through the read chan- 
nels. This high is passed through some subsequent logic to give 
control signal PESEL, which enables AND gate U24-9 (sheet 1). 

4-56. NRZI Read Gate and RDS Generation (Sheet 5, Drawing No. 
354040-300). All nine channels generate a signal BITINCH (P-7) , 
which means a NRZI 1 bit has been detected in the respective- 
channel. The first channel to detect data will cause U4-9 to go 
high. U4 and U13 are configured as a latch, which is reset at 
CLR0 time. The high at U4-9 goes to the D input of U8-6. U8-9 
is clocked by a signal generated from Yl , the crystal oscillator, 
and is 64 times the data rate in the NRZI mode. The high on the 
D input is transferred to the Q output, U8-7, at clock time. Note 
that U8 would be disabled when the data board is PE selected, be- 
cause a low would be presented on the clear input, U8-1. In the 
NRZI mode, U8 is enabled. When the Q output is high, the two 
counters, U12 and U15, are allowed to start counting the clock 
pulses applied to their clock inputs. Prior to this, the counters 
are loaded with a set count. The operation of the switches on the 
lead inputs is as follows: both open, read gate = 12% of byte 
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time; SWl (1-16) open, SWl (2-15) closed, read gate = 2S% of byte 
time; SWl (1-16) closed, SWl (2-15) open, read gate = 11% o£ byte 
time; both closed, read gate = 50% of byte time. 

4-57. When the carry output of U15-15 goes high, the next clock 
pulse will cause the D-type flip-flop, U8-15, to store this high. 
Two clock times then elapse before U5-12 goes low. On the^ 
fourth clock, U8-10 goes high and, with NRZI selected, U9-3 out- 
puts the Read Data Strobe (RDS) to the formatter. The fifth clock 
time after U15-15 went high initiates CLR0, which clears the NRZI 
read output registers. At CLR0 time, the U4-9, U13-6 latch is re- 
set. This latch will now wait for the next BITINCH signal to go 
true at the next byte time. 

4-58. TEST SECTION. The test section of the dual-mode data board 
consists of the following circuits: 

a. Crystal oscillator. 

b. Two 16-bit counters. 

c. Read skew indicator. 

d. Switch settings. 

4-59. With the Cipher dual-mode data PWB, it is possible to write 
all I's on a tape without the use of external test equipment. 
There is a visual indication of out-of -tolerance read skew, and a 
variety of DIP switch settings is available to aid the technician 
in troubleshooting. 

4-60. The test circuitry is located on sheet 5, Drawing No. 
354040-300. The crystal, Yl , supplies the clock for two counters, 
Ull and U7. Each counter contains four flip-flops and a divide- 
by-eight counter. When SWl (3-14) is closed, the crystal oscil- 
lator frequency will be supplied to the NRZI Read Data Strobe 
generation circuit and to the divide-by-eight counter clock input, 
Ull-1. When SWl (4-13) is closed, the crystal frequency will be 
divided in half before application to the above circuits. Closing 
of SWl (5-12) will provide the proper WDS frequency to test write 
3200 fci for PE testing. Closing of SWl (6-11) will provide the 
proper data rate to test write 800 fci for NRZI testing. When 
SWl (8-9) is closed, the write head and erase bar current are 
enabled. 



CAUTION 



Closure of SWl (8-9) bypasses all file- 
protect circuits. To provide test tapes or 
other needed recorded data, ensure that this 
switch is closed only when tape erasure is 
desired or immaterial. 
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4-61. All tapes will be written wit h this SWl (8-9) closed. This 
switch also provides control signal W TEST, which goes to the 
Direct Set inputs of the write input registers shown on sheet 1. 
The output o£ the write input registers is such that all I's are 
written on the tape. 

4-62. The clock for the write output registers is supplied by the 
output of the second counter, U7 . Th e clock is passed through 
UlO-4, U13-3, and U114-5 to generate CYCLE P. 

4-63. Another feature of the dual-mode data board is the skew 
indicator. The one-shot multivibrator, U2, will detect a skew 
overflow. U2 fires whenever U18-5 goes high, and another BITINCH 
signal sets the U4-U13 latch after the latch has been reset by a 
high setting of U8-2. Deskewing of even just one channel will 
cause the LED indicator to illuminate. 

4-64. Closing of SWl (7-10) allows TP-10 to display the read 
skew waveform. This will show the read skew within 101 of a byte 
time for normal operation. The switch should be left open for 
NRZI operation. 

4-65. CONTROL/ SERVO PWB 

4-66. The control/servo PWB (Figure 4-8) is a multilayer board 
with a ground plane in the center to reduce system noise and the 
need for bypass capacitors. It incorporates circuitry for the 
following : 

a. Power supply 

b. I/O status indication 

c. Microcomputer 

d. Analog-to-digital converter 

e. Vacuum control 

f. Capstan servo control 

g. Servo simulator 

h. Transducer converter 

i. Takeup and supply reel servos 

j . File protect and EOT/BOT sensors 
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4-67. POWER SUPPLY. By means o£ a fixed-frequency, pulse-width- 
modulation, voltage-regulator control circuit, the power supply 
produces all required analog and digital supplies from its 48-Vdc 
input, They consist of ±12- and ±5-volt regulated supplies, which 
are used also by the data circuitry, as well as an unregulated_ +15- 
volt supply. These supplies are short-circuit protected and will 
execute a reset condition if Yqq drops below 30 volts. 

4-68. Switching Regulator (Figure 4-9 and Sheet 1, Drawing No. 
354012-300). The SG3524 integrated circuit (U97) is a fixed- 
frequency, pulse-width-modulation, voltage-regulator control cir- 
cuit. Operating frequency, which is determined by R339 and C168, 
is 25 kHz. U97 is used in a push-pull circuit configuration m 
the transformer-coupled dc-to-dc converter. 

4-69. Each U97 circuit includes an on-chip regulator, error ampli- 
fier, programmable oscillator, pulse-steering flip-flop, high-gain 
comparator, and current-limit sensing and shutdown circuitry. Volt- 
age regulation is produced by varying the duty cycle of the square- 
wave outputs at E. and Eg. 

4-70. The square-wave outputs of E^ and Eg are applied to the 
bases of switching transistors Q56 and Q57, respectively. These 
transistors turn on and off to supply current to the primary of 
transformer T4 . Q54 and Q55 are normally conducting when output 
switching transistors Q56 and Q57 are off. This reduces the 
storage time of the switching transistors, thereby allowing a 
faster switching rate. 
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4-71. The secondary of T4 consists o£ full-wave bridge rectifiers 
and inductive input filters. The fundamental frequency filtering 
is accomplished by L7, L8, and L9 . Transformers Tl , T2, and T3 , in 
conjunction with C160 through C165, filter out the high-frequency 
noise caused by the switching regulator. The +5-volt output, 
adjustable by R367, is set at +5.00 (±0.1) volts. The ±12-volt and 
-5-volt outputs are regulated by VRl through VR5 . The -5-volt out- 
put is used by the EPROM's, and the V15 RAW supply is used by the 
vacuum-valve control circuitry. The outputs of VR2 and VR3 supply 
±12 volts to the data board. The VRAW 15 signal is switched on by 
control signal V14SW and is sent to the intermediate sections of 
the servo loops. 

4-72. The reset line (U96-14) RES is controlled by the +5-volt 
supply, the +48-volt Vcc unregulated input, and the current limit 
protection of the primary winding of transformer T4 . To initiate a 
+5-volt reset condition, the charge on C166 must decrease until the 
low-input threshold of U96-1 is obtained. This will cause the 
reset line ("RES') to go low true. The +48-volt reset condition is 
sensed by comparator U95-1, which goes low when the unregulated +48- 
volt input is less than 30 volts. 

4-73. Current Limit Protection. Zener diode CR103 (6.8V) is used 
to produce a reference voltage to the inverting input, U95-6. When 
U95-1 goes low, the low will be transferred by U95-2 as a low and 
then inverted twice to give FE^ low true. Current limit protection 
for the primary of transformer T4 is accomplished by R405 and 
U95-14. Sufficient current flow through R405 will cause U95-14 to 
go low, following the signal path through U95-2, U96-2, U96-4 to 
give "RE^ low true. The Reset line (sheet 14) resets hex D-latches 
U81 U90 and U92A. It also goes to the control switch assembly, 
where it initially turns the LED's on during the power-up sequence. 
RES true resets D-latches U40, U51, U53, USB, and U69 (sheet 15). 

4-74. Microprocessor-Controlled Shutdown. The Model 900X provides 
a microprocessor-controlled, power-failure sequence. Power supplied 
to the data board is shut off and is used by the control servo board 
to control the motion of the capstan and takeup and supply reel 
motors. Comparator U95-13 (sheet 1) uses the reference voltage sup- 
plied by zener diode CR103 for its inverting input, U95-10 The non- 
inverting input, U95-11, monitors the voltage m resistor divider 
network R368, R386, and R387. When U95-13 goes low true (LDW) 
transistor switches Q52 and Q51 open, cutting off power to the data 
board, row is one of 32 machine status signals monitored by the 
microcomputer (sheet 14) . 

4-75. I/O STATUS INDICATION. In the case of remote commands, 
REWIND and ON LINE status indications are not directly controlled 
by the microprocessor. During the initial power-on sequence, RES 
low true and resets D-latch U92 (sheet 14, Drawing No. 



is 
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354012-300) . After the power-on sequence is completed, the trans- 
port will be o££ line, and the REWIND command will be false. 
D-latch U92 is clocked by C7, one of eight microprocessor- 
controlled clocks derived from demultiplexer U91-7. The function 
of the latches is to speed up the. presentation of the status to 
the formatter and/or controller. 



4-76. When the DO bit is high at C7 clock time, On-Line (ONLS) 
will go low true. This would be the case if the ON LINE pushbut- 
ton on the control switch assembly is pressed. Under the condi- 
tions of being selected and on line (SLTONL true) , an Off - Line 
(OFC) input at the interface line will reset U92 to cause ONLS to 
go high (false). When the Dl bit is high and the C7 clock occurs 
simultaneously, RWDG will go low (true) . This would be the case 
if the REWIND pushbutton on the control switch assembly is pressed. 
The transport will rewind when given a remote RWC if the load 
point indication is false and the transport is selected and on line. 

4-77. The microcomputer monitors the operating status of the 
transport and places this information on data lines D2 through D7. 
At CI clock time, hex D-latch U40 (sheet 15) transfers this infor- 
mation to interface co nn ect or Pl Ol vi a som e gati ng logic . The 
status outputs are hWP , EUT, FPT , OdT, RDY, and UVT . The input 
inter fa ce ha s the s tand ar d 22 0^ /350 ^ term inato r networks. Inputs 
ISEL, lOVW, ISWS, ISFC, ISRC, IDDS, and lOPTC are monitored by 
the microcomputer. This is done by means of the four-to-one multi- 
plexers, U44, U55, U62, and U71 (sheet 14). For any given input 
condition, the microprocessor will interpret and perform the oper- 
ation that is commanded by the formatter and/or controller. 

4-78. MICROCOMPUTER (Figure 4-10 and Sheet 13). The microprocessor 
is the controlling entity in the Model 900X transport. It starts 
up when power is applied to the transport, addresses location in 
memory initially, and is given an instruction. The instruction may 
be to jump to another location in memory, change a register, output 
a command, etc. There are about SOO different instructions in mem- 
ory. The microprocessor obtains these instructions by way of 
address lines AO through A15 and data lines DO through D7. The 
instruction is fetched from memory by enabling of MI and interpre- 
tation of data lines DO through D7 . The actual data obtained by 
the fetch cycle will be read when MT goes false. 

4-79. Memory Request (MREQ) goes true when the microprocessor 
(Z-80) is reading or writing from memory. Locations Oi6 through 
7FF16 in memory are set aside for the EPROM's. The RAM addresses 
are 2000i6 through 20FFi6. The 2708 EPROM is a 1024 x 8-bit 
device and is erasable by ultraviolet light. The 2111 is a 1024- 
bit (256 X 4) stat ic M0 5RAM with a common I/O and output disable. 
When I/O request (lOREQ) goes true, it tells the microprocessor to 
read or write to the output port. The im and WWT lines are strobed. 
The write command line, WR, causes the microprocessor to output 
data on lines DO through D7. The READ (RD) command line would 
cause data to be input to the microprocessor on data lines DO 
through D7. 



4-25 



I 
to 



CRYSTAL 
OSC. 



« ^ 



Z-80 
CPU 



"15 



CHIP 
SELECT 



e 



S 



EPROM 



".72227/ 



\ 



' } //'/'///// /////////////////// /// 



Z-80 
CTC 



Y2Z 



'^777^ 



/ 

/ 
/ 



:k. 



EPROM 



tzz^zzzzzzzzzzzzzz^zzzzzz^ 



RAM 



. t ■ ■ ip^ 



^////Y//A> ////////. 






INPUT 
REGISTER 
MULTIPLEXER 



1 



MEMORY 
T^ SELECT 



RAM 






^ 

^////\ 



CLOCK 
DEMULTIPLEXER 



V 



OUTPUT 
REGISTERS 



24 INPUT STATUS 
CONTROL SIGNALS 
FROM TRANSPORT 



% 



31 CONTROL SIGNALS 
TO TRANSPORT 



Figure 4-10. Microcomputer, Block Diagram 



4-80. EPROM's. U94 (sheet 13) is the EPROM chip select decoder. 
It chooses the EPROM which will be used in the execution of an 
instruction. Address bits A13 through A15 will be input to U93, a 
decoder. According to th e b in ary n umbe r pres ent ed on its A, B, and 
C in£ut_s, U93 will cause ROM, RAM, OUTS, and INS to go true. When 
the ROM output is true, it will enable one input to U94, and 
address bits All, AlO will complete the binary number. This will 
present the option of selecting either EPROM U4 5 or U46. 

4-81. The EPROM's have a self -test program stored in memory. This 
test program will check for proper operation of the microprocessor, 
RAM's, and EPROM's each time the transport is powered up. During 
power-up, all indicators will be on for approximately 1 second. 
The type of failure which has been detected will initiate a unique 
pattern of illuminated panel indicators and can then be matched 
against a list of fault indications (Section VI) . The purpose of 
the self-test program is to minimize damage to tape or machine by 
detecting certain fault conditions and disabling machine operation. 

4-82. Crystal Oscillator (Sheet 13). The timer chip (U72) Z-80- 
CTC is programmed by the microprocessor to generate four clock sig- 
nals. The timer is synchronized to an initial frequency by the 
3.840-MHz crystal oscillator, Yl . The clock signal (I) is used by 
the microprocessor and the timer. ZC/TOl is the 30-kHz clock used 
by the servo sections; ZC/TOO is frequency divided by two D- latches, 
U78 (sheet 15), to obtain the 5-kHz frequency for the capacitive 
transducers, EOT/BOT sense, and phase quadrature circuits. Inter- 
rupts are controlled by the microprocessor and the CLK/TRIGO through 
CLK/TRIG3 signals of the timer and program command. 

4-83. MICROCOMPUTER INTERFACING (Sheets 14 and 15, Drawing No. 
354012-300). The microprocessor controls the data paths for the 
different functions of the transport. It controls the time at 
which statuses are reported (e.g., EOT/BOT and the rewind sequence), 
the motions in the test mode, FWD and REV cycles, and the loading 
and unloading of the tape. While the microprocessor does not do the 
actual servo loop stabilization, it gates the proper circuitry to 
allow control of tape speed and positioning within the vacuum 
columns . 

4-84. Microcomputer Input Registers. All of the 32 transport 
statuses are sensed by four-to-one multiplexers U44, U55, U62, and 
U71. The different inputs will give status indications of trans- 
port operation at any given time. The binary code generated by 
address lines Aq , Ai will result in selection of two input signals 
on the multiplexer input lines. Aq and A^ , both low, will cause 
ICO and 2C0 inputs to be transferred to the microprocessor. If Aq 
and A] are both high, 1C3 and 2C3 are read by the microprocessor. 

4-85. Since the data lines are bidirectional, there must be an 
address decoding scheme for selection of the proper input register 
at the proper time. The four multiplexer chips are enabled by the 
logic of AND gate U70. When A5 goes low, the status indications 
are made available to the microprocessor via data lines Dq through D7 
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4-86. Control Switch Assembly. The control switch assembly con- 
sists o£ two integrated circuits, LED indicators, and pushbutton 
switches. Input lines AO through A2 address each switch which has 
a binary code identification. Code 000 corresponds to the LOAD 
switch and 111 to the TEST switch. The two integrated circuits 
decode the output indicator displays and encode the switches that 
are pressed. The DO line monitors the state (on or off) of the LED 
associated with the switch. C3 is pulsed low, telling th e switch 
panel when to turn a LED indicator on or off. Reset (RES) illumi- 
n ates all indicators when power is first applied. Set Write Enab le 
(SWEN) , when low true, reads data from the indicators. When SWEN 
is false, data is read from one of the switches. 
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4-88, The CPSCO and CPSCl signals set up a binary code (Table 4-2) 
which controls the ramp generation circuit. There are four pos- 
sible condtions: 

a. No capstan motion 

b. Ramps FWD 

c. Ramps REV 

d. Ramp generator controlled by interface command 

4-89. These two lines go to U80 (sheet 15, Drawing No. 354012-300), 
a four-to-one multiplexer which decodes input commands CPSCO, CPSCl, 
and SF to give the transport the proper motion command. Basically, 
U80 controls FWD-REV direction commands and the selection of remote 
commands . 



COMMAND 


NO 
MOTION 


FWD 


REV 


ON-LINE 
COMMAND 


CPSCO 





1 





1 


CPSCl 








1 


1 



Table 4-2. Ramp Generation Binary Code 
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4-90. Microcomputer Output Register. REWUP , REWCLAMP, and REWDN 
are control signals to the ramp generator circuit (sheet 2). S12 
and S13 control FET switches which gate the analog circuitry o£ 
the servo section. When powered on, Enable 2, 3, and 4 go to the 
capstan and the supply and takeup reel servos to allow microproces- 
sor control over them. Connector P29 goes to the blower motor, 
and when U90-10 goes high the motor will be enabled. V15 SW enables 
Q53 (sheet 1) to provide unregulated 15-volt power to the intermed- 
iate sections o£ the servo loops. The other three hex D-latches, 
U51, U58, and U69, transfer control signals to the transport cir- 
cuitry. U58 outputs are Si through Sg , which go to the low-level 
sections o£ the capstan and takeup servos to control the FET 
switches. U69 outputs Sy through Sn control the FET switches in 
the low-level sections o£ the supply reel servo. U69 outputs 
VALVE HVO and VALVE HVl are used by the vacuum valve control cir- 
cuitry (sheet 12) . Hex D-latch U51 transfers the following con- 
trol signals: SSELO through SSEL2, which address demultiplexer 
U48 (sheet 12) and select the inputs to the A/D converter; VALVE 
and VALVE 1 , w hich control the opening and closing of the vacuum 
valve; and Read, which is sent to the data board to control the 
read/write electronics. 

4-91. ANALOG-TO-DIGITAL (A/D) CONVERTER (Figure 4-11 and Sheet 12, 
Drawing No. 354012-300). The FET switches on the left of the sche- 
matic allow the analog-to-digital converter to sample eight dif- 
ferent inputs. The microprocessor selects the input to be sampled 
and the frequency of sampling. The analog signal inputs may be 
positive or negative. D multiplexer U48 allows the microprocessor 
to turn on a FET switch when the A, B, C inputs are addressed in 
binary form. When the inputs are 000, Y will be low true and en- 
able the ramping FET switch. When the inputs are 111, Y^ will be 
low true and will enable the +XOFF FET switch. 



4-92. U38 is an inverter which inputs to comparator U39-2. The 
signal at TP32 will indicate the polarity of the input analog sig- 
nal. SNEG will be high if the input signal is negative, low if the 
input signal is positive. The output of comparator U39-2 also 
enables the FET switch when the input analog signal is positive. 
The FET switch allows use of common circuitry for positive and neg- 
ative analog signals. 

4-93- U38-12 is an absolute value summer. Its output is one- 
quarter of the input analog signal, except for SUERR and TUERR, for 
which they are one-eighth of the original input signal. This is 
determined by the resistors in series with FET switches U36 and 
U37. The output of the summer is always positive and is sent to 
three comparators: U39-11, U39-9, and U39-7. The inverting inputs 
are connected to a resistive ladder network. The comparator out- 
puts go high if the input from the absolute value summer exceeds 
the voltage supplied to the inverting input by the voltage divider. 
Consequently, TP37 will go high if the input is greater than 0.5 
volt, TP38 will go high if the input is greater than 2.0 volts, and 
TP39 will go high if the input exceeds 8.0 volts. These signal 
levels are sent back to the microprocessor for evaluation via four- 
to-one multiplexers U44 and U62. 
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Figure 4-11. Analog-to-Digital Converter, Block Diagram 



4-94. RAMP GENERATOR (Figure 4-12 and Sheet 2, Drawing No. 354012- 
300). Hex D-latch U81 (sheet 14) initiates the CPSCO and CPSCl 
control signals. In turn, CPSCO and CPSCl address four- to-one 
multiplexer U80 (sheet 15) . U80 issues the RNFWD and RNREV com- 
mands. In addition, RUN is sent to the data board. The RNFWD 
and RNREV signals are sent to the ramp generator on sheet 2. 

4-95. The motion command goes through isolation diodes CR98 and 
CR99. Operational amplifier stages U32-4 and U32-3 buffer the sig- 
nal prior to acceptance by the ramp generator. Potentiometers 
R244 and R243 are, respectively, the forward and reverse speed adjust- 
ments. 

4-96. The ramp generator circuit is basically an operational ampli- 
fier integrator with a variable slope. U32-12, U32-10, R242, and 
C116 are the more important components of the circuit. The output 
of U32-12 (RAMPING) is one of eight signals (sheet 12) processed by 
the A/D converter. The nominal ramp time at 75 ips is 5 millisec- 
onds, but, because of circuit roll off and mechanical factors, R242 
is set for 4.5 milliseconds at TP27. The Ramp signal output, U76-3, 
is sent to the low-level section of the capstan servo loop and to 
the A/D converter. 

4-97. The Rewind ramp circuitry centers around operational ampli- 
fier integrator U76-12. REW CLAMP is normally high true, causing 
Q5 8 to be cond uctin g' and clamp output U76 -12 to ground. Two control 
signals, REWUP and REWDN, allow a different ramp time when_ starting 
to rewind and when ramping down from rewind speed. This time dif- 
ferential is brought about by R340 and R341, and the ramp-down time 
is approximately six times faster. Diode CRIOI is used for tempera- 
ture isolation. 

4-98. CAPSTAN SERVO, LOW-POWER SECTION (Figure 4-13 and Sheet 11, 
Drawing No. 354012-300). The drive to the motor is controlled by 
the FET switch and control signal SI. When the FET switch is off, 
the motor still receives curi'ent feedback coming through R247. 
The current feedback is of such phase as to keep the capstan motor 
from rotating. In this static condition, the capstan motor voltage 
should be approximately volts. 

4-99. Operational amplifier U46-4 produces the error signal ob- 
tained from summing of the tachometer feedback with the ramp input 
signal. The output at U46-4 indicates how much current is driving 
the capstan motor at any point in time, assuming SI has enabled the 
FET switch. The error signal is amplified and causes the capstan 
motor to maintain a constant velocity. When SI enables the FET 
switch in the absence of a ramp input, the motor will tend to creep 
because of the offset voltages developed in the servo loop. R250, 
the offset adjustment pot, is adjusted to cancel out the offset 
voltage. The loop is then stabilized and ready for normal 
operation. 
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Figure 4-12. Ramp Generation, Block Diagram 
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Figure 4-13. Capstan/Servo, Low-Power Section, Block Diagram 



4-100. Ramp input polarity will be different for different direc- 
tions of rotation. The ramp error signal at U46-4, one of eight 
signals processed by the A/D converter, is used by the microprocessor 
to control capstan motor velocity linearity during acceleration or 
deceleration of the motor. 

4-101. The network consisting of R291, R292, R293, C127, C128, and 
U46-10 is a low-pass active filter with a rolloff of 3 to 4 kHz. 
The purpose of this filter is to eliminate any tachometer resonance 
problem or high-frequency ripple, introduced by the H-bridge switch- 
ing network, which would come from the capstan current feedback loop. 

The CPSTN D signal is sent to the intermediate section of the cap- 
stan servo loop. 

4-102. SUPPLY AND TAKEUP REEL SERVOS AND CAPSTAN SERVO, INTERMEDIATE 
SECTION (Sheets 3, 5, and 7, Drawing No. 354012-300). A clock sig- 
nal (ZC/TOl) with a frequency of 60 kHz is used to clock the 
D-latch (U4) . Its output is sent through a series of inverters and 
becomes Bl and B2. Bl and B2 , which are 180° out of phase with each 
other, are used to enable one side of AND gates US and UIO (sheet 3). 
They are also used by the intermediate sections of the takeup and 
supply reel servo sections. 

4-103. The output of U4 is also processed by a triangular wave gen- 
erator, Ul and U2. The output of Ul-6 is a dc bias voltage that is 
applied to U2-3. This bias voltage causes the triangular waveform 
to be symmetrical about the voltage reference. The rise-to-fall 
time ratio is one to one. The voltage divider consisting of R3 , R4 , 
R6, and R7 offsets the triangular waveform in plus and minus direc- 
tions. This signal, f- and f+, is common to all three servo circuits 

4-104. The CPSTN D signal is brought in at U5-14, which, in conjunc- 
tion with U5-3, comprises a slew- limiting circuit. Amplifiers U7-2 
and U7-13 comprise an analog-to-pulse-width modulation converter. 
This square wave, in conjunction with Bl and B2 , causes transformer 
drive transistors Ql through Q8 to turn on and off. Because of the 
variable duty cycle, the times of conduction for these transistors 
may not be the same. The outputs of U7-2 and U7-13 are 180° out of 
phase with each other (Figure 4-14). The switching of U7 ensures 
that the two signals will not overlap in time; in fact, there is a 
3 to 4-microsecond separation. With an equal duty cycle signal at 
U7 , the voltage across the capstan motor will approximate volts, 
and there should be little or no capstan motion. 



U7-13 JH— n I 1 ^ 
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U7-2 1 I 1 I • 

Figure 4-14. Outputs of Amplifiers U7-2 and U7-13 
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4-105. The transformer primary windings are driven by transistors 
Ql through Q8 in a push-pull fashion. For example consider Q4 and 
Ql in Figure 4-15. This produces current flow through T2-A, which 
turns on switching transistors Q9 and Qll (sheet 4) . 

4-106. Al (sheet 3) consists of the primary windings which turn the 
switching transistors of the capstan servo on or off. T4-A turns 
off servo transistors Q9 and Qll, and T2-A turns them on. Tl-A 
turns on servo transistors QIC and Q12, and T3-A turns them off. 



Ull 



-»J 



Bl . 
B2 
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UlO-3— 1 ^' ON 
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Figure 4-15. Push-pull Operation of Transistors Ql through Q8 

4-107. CAPSTAN, TAKEUP , AND SUPPLY REEL SERVOS, HIGH-POWER SECTION. 
The secondaries of transformer Al (Figure 4-16 and Sheet 4) actually 
supply current to the switching transistors of the H-bridge con- 
figuration. The secondary output is rectified by diodes and drives 
the base of the respective transistor. The transistor is turned 
on for the complete pulse period of Ull-8 (Figure 4-15). 

Because of the switcher configuration, the transistors are 
on and off at 30 kHz, and there is a large amount of current 
tion through the transistors. C29 through C31 filter the 
es caused by the transformer switching. In addition, flyback 
CR25 through CR28 protect the transistors against the mduc- 
ick caused by the inductors and transformers. The network 
ting of LI, L2, C26, and C27 comprise a filtering circuit 
takes the square-wave input and transforms it into a low- 
ncy sine wave displaced by 25 Vdc. This minimizes RFI and 
ts the transistors by limiting the current used by them. 



4-108. 

turned 

conduc 

glitch 

diodes 

tive k 

consis 

which 

f reque 

protec 

4-109. 

shown 

togeth 

transi 

the cu 

motor 



A basic description of the H-bridge operation can best be 
by referring to Figure 4-17. 010 and 012 are switched on 
er, and Qll and Q8 are switched on together. By turning the 
stors on in pairs in this way, the H-bridge circuit reverses 
rrent driving the motor, providing a means of driving a dc 
in either direction with a single-polarity power supply. 



4-110. The circuitry at the bottom of sheet 4 monitors the current 
of the capstan motor. CIO and Cll filter the 30-kHz switching fre- 
quency, and R54 and R55 sense the motor current. The voltage at 
TP2 is proportional to the capstan motor current. The other circuit 
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Figure 4-16. Capstan/Servo, High-Power Section, Block Diagram 
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Figure 4-17. H-bridge Operation 

shown around U6 is for current -limit protection o£ t he capstan motor. 
When the capstan motor is drawing too much current, Il4 goes low to 
disable the intermediate section of the capstan servo loop. 

4-111. SERVO SIMULATOR. The servo simulator is representative of 
an ideal servo, and the transport reel servos can only approximate 
the servo simulator outputs (±XOFF and ±IOFF). The circuit consists 
of quad operational amplifier U31 and output buffer stages U30. 
The circuit configuration comprises an active filter with a 3-pole, 
2-zero-transfer function, so the capstan ramp input signal is used 
to give an ideal representation of an ideal servo. The *XOFF 
outputs correspond to the proper positions of the tape within the 
vacuum columns. The ±IOFF signals indicate the amount of current 
needed by the ideal servo to overcome inertia and to take up or 
supply more tape to the vacuum columns. These signals are sent 
to the low-level section of the takeup and supply reel servo cir- 
cuits (sheet 11) . +XOFF is sent to the A/D converter (sheet 12) also 

4-112. TRANSDUCER CONVERTER (Figure 4-18). A crystal-controlled 
signal (CSCHOP) is used to drive a sawtooth waveform generator, 
U26. Rise-to-fall time ratio is three to one. U26-10 applies a 
dc bias voltage to U26-13, causing the waveform to be symmetrical 
about a reference line. This waveform is sent to both capacitive 
transducers. The capacitive transducer can be considered a vari- 
able capacitor with a range of 100 to 500 pf, capacitance varying 
as tape moves up and down in the column. These changes in capa- 
citance produce proportional changes in input current to U26-1. 

4-113. The first stages, U26-3 and U26-4, generate dc voltages in 
response to the changes in capacitance. The two diodes, CR96 and 
CR97, and the two capacitors, C79 and ClOO, form a half -wave recti- 
fier which transforms the current variations to a dc voltage. The 
second stages, U27-7 and U27-1, compensate for the offset voltages 
caused by the operational amplifiers. There is also an offset 
adjustment which can be made for proper tape centering in the 
vacuum column. See paragraph 5-45. 
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Figure 4-18. Transducer Converter, Block Diagram 



4-114. The last stage, U27-14 and U27-8, is a variable-gain circuit 
'which, for a given amount of tape movement in the vacuum columns, 
will produce the signals SU(X) and TU(X). These two signals are 
sent to the reel servo section, where they are added to the ideal 
servo simulator signals to produce a corrective error signal. 

'4-115. VACUUM VALVE CIRCUIT (Sheet 12, Drawing No. 354012-300). 
This circuit controls the airflow from the multistage centrifugal 
pump to the vacuum ports. Actuated in a fraction of a second, 
this control valve can shut off airflow in the vacuum columns com- 
pletely, eliminating the sucking, hissing, and lapping sounds which 
frequently accompany unload and load sequences in more conventional 
vacuum-buffered tape transports. 

4-116. The V15 RAW voltage is the portion of the switching power 
supply that is used in the operation of this circuit. Transistors 
Q45 and Q48 are controlled by microprocessor control signals HVO 
and HVl . Their purpose is to allow leakage current to C174 and 
C175. Microprocessor command signals VALVEO and VALVEl control the 
closing and opening, respectively, of the vacuum port. VALVEO and 
'VALVEl pulse the bases of Q46 and Q47 for approximately 100 milli- 
seconds; the leakage current supplied to the two capacitors reduces 
the storage time of the transistors. Hence, the vacuum port can be 
opened or closed in a fraction of a second. The vacuum valve motor 
rotates only 90° during this operation. 

4-117. The vacuum switch shown on sheet 9 is factory adjusted for 
5 inches of water. TP2 4 goes low upon sensing vacuum in the col- 
umns. This signal, VAC, is monitored by the microprocessor 
(sheet 14) . 

4-118. REEL SERVO, LOW-POWER SECTION (Figure 4-19 and Sheet 11, 
Drawing No. 354012-300). The description herein, based on the 
takeup reel servo, is equally applicable to the supply reel servo. 

4-119. The output of capacitive transducer TU(X).goes to U64-14. 
This TU(X) signal represents the tape position within the vacuum 
column. A full excursion would produce a ±5-volt variation, but 
the normal signal is ±3 volts. The TU(X) signal is summed with the 
-XOFF signal from the servo simulator. The -XOFF signal represents 
a hypothetical tape position in the vacuum column assuming the use 
of an ideal servo. The error signal at TP26 is a corrective factor 
produced by the summing of -XOFF and TU(X), which indicates the 
discrepancy between the actual tape position and the hypothetical 
position assumed for the ideal servo, 

4-120. U64-12 is a differentiator, and R321, R322, and C146 comprise 
a high-pass filter. At the node ahead of the FET switch, -lOFF is 
added to the corrective error signal. The -lOFF signal is repre- 
sentative of the ideal servo current needed to control the reel 
when overcoming the effect of inertia, supplying tape, or taking up 
tape slack. The error signal may vary positively or negatively and 
will cause the transport reel motor to track the servo simulator 
signals . 
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Figure 4-19, Reel Servo, Block Diagram 



4-121. In normal operation, S2 and S5 enable the FET switches. S2 
allows the error signal to pass, and S5 provides more gain to the 
signal. The amplified error signal corrects the reel motor posi- 
tion and the amount o£ torque applied to the reel o£ tape. In the 
event o£ a change in direction o£ tape motion or a variation o£ 
capstan motor velocity, the reel motors thus take corrective action 
to maintain a constant tape tension across the magnetic tape head. 

4-122. Since the signals representing tape position in the vacuum 
column are not used during a load operation, S2 inhibits the FET 
switch during such operation. U64-4 supplies a predetermined 
amount o£ current, and control signal S12 controls the direction 
o£ rotation o£ the reel motor during load and unload operations. 
Control signal S4 allows twice the amount o£ current that S3 sup- 
plies. In some cases, when S3 and S4 enable the FET switches simul- 
taneously, the current is tripled. 

4-123. U64-6 is biased at approximately +2 volts, allowing control 
signal S12 to cause U64-4 to switch to ±11 volts. At the beginning 
o£ the load process, the tape moves forward slowly. S3 and S4 then 
increase the drive to the reel motors, and the tape moves faster 
and is drawn into the vacuum columns. 

4-124. S6 allows selection of current or voltage drive to the reel 
motor. With current drive, the reel motor may accelerate to high 
speed with little torque. Voltage drive will cause the motor to 
accelerate quickly to a specified velocity, which it will hold, 
with a greater amount of torque than in the case of the current 
drive. During power-failure operation, S6 will be low true, enabling 
the FET switch. The higher torque capability provided by voltage 
drive is required during power failure to control the tape reel, 
with its large inertia. 

4-125. TUV and TUI are representative of the voltage and current 
being supplied to the reel motor at some point in time and are 
added together at the output of U65-4, whose purpose is to compensate 
for the resistance of the reel motor windings. TUI, the current 
feedback, is always an active element in the servo loop, ensuring 
stability of the servo loop, and TUV, voltage feedback, is used 
specifically during load and unload operations. 

4-126. Control signal S5 is low true, enabling the FET switch and 
providing an alternate current path with a greater amount of current 
for driving subsequent stages and eventually the reel motor. The 
U65-12 stage translates the motor current to a voltage signal and 
filters the switching noise introduced by TUI. 

4-127,, The last stage is a low-pass, active filter. The reel motors 
need not be as frequency sensitive as the capstan motor, since they 
follow the velocity and direction of the capstan motor. 

4-128. EOT, BOT, FILE PROTECT, AND POSITION SENSORS (Figure 4-20 
and Sheet 10, Drawing No. 354012-300). Each optical/electronic 
sensor comprises an infrared LED and phototransistor . Each depends 
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Figure 4-20. File Protect and EOT/BOT Sensors, Block Diagram 



for actuation upon the positioning of a reflective tape strip in 
such a way as to reflect a modulated beam from its LED onto the 
sensing surface of its phototransistor . 

4-129. EOT/BOT Sensors. The reflective strips for the EOT and 
BOT sensors are placed at the end and beginning, respectively, of 
the reel of magnetic tape. Thus these sensors provide the transport 
logic with the signals, used as described in previous paragraphs of 
this section, indicating the end and beginning of the tape with 
which the transport is loaded. 

4-130. File Protect/Position Sensor Operation. The reflective 
strips for these sensors are positioned 90° apart on the supply 
reel hub, creating two signals (phase and phase 1) which are 90° 
out of phase with each other. These signals produce a binary code 
which is used as data input for the phase quadrature on the supply 
servo. By means of this code the microprocessor can determine the 
direction of reel rotation, and, by counting the code iterations, 
the exact position of the tape within 6 inches. The tape position 
information is used during the rewind sequence to permit a very 
fast rewind (approximately 350 ips) with the ability to stop and 
return to load point at no risk of running out of tape leader, 

4-131. When a supply reel with a file protect ring is placed on 
the hub, the collar on which the reflective strips are mounted is 
shifted in such a way as to change the phase of the binary count 
from what it would be with no file protect ring. Thus, by comparing 
the phase of the binary count with the commanded direction of tape 
motion, the microprocessor can determine the file-protected status 
of the installed reel. 

4-132. Electronics. The operating current for the infrared LED's 
is modulated by a 5-kHz square wave. The S-kllz frequency is derived 
originally from the Z-80-CTC (U72, sheet 13 of the schematic), a 
20-kHz clock signal. The 20-kHz clock signal is frequency divided 
by a factor of four by the two D-latches, U78 (sheet 15), to provide 
the signal SCHOP , which is the driving signal for the LED's through 
transistors Q38 and Q41. As any one of the phototransistors is 
actuated as described above, the modulated signal passes through the 
corresponding capacitor (C103— C106) to the inverting input of its 
section of comparator U29. The output corresponding to the actuated 
sensor, S10T(1^J , SBOT , SBOT(L), Phase 1, or Phase 0, will go true. 
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SECTION V 

MAINTENANCE 



5-1. GENERAL 



5-2. This section contains periodic maintenance information, 
removal and replacement instructions, and adjustment procedures. 
Table 5-1 presents the preventive maintenance schedule. Refer 
to Section VII for schematic diagrams, assembly drawings, and 
parts lists. The tape path and locations of tape-path-related 
parts are shown in Figure 5-9. 



CAUTION 



,If transport is to be swung out from equipment 
rack on hinges for maintenance operations, ensure 
that rack is mounted securely. Weight of record- 
er in open position could upset an inadequately 
mounted equipment rack. 

5-3. CLEANING 

5-4. CAPSTAN. For routine capstan cleaning use Freon degreaser, 
Type TF. (Do not use Freon flux remover.) Wipe the capstan gently, 
using a lint-free, nonabrasive wipe saturated with Freon. _ If the 
capstan is excessively dirty with tape oxide/binder deposits, it 
may be cleaned with a Q-tip slightly moistened with Inhibisol, 
manufactured by Amerace Corporation, Penetone Division, Tenafly, 
New Jersey 07670. 



CAUTION 



Do not clean capstan with motor running. If 
Inhibisol is used, do not touch capstan surface 
or put tape on capstan for 5 minutes after clean- 
ing, as Inhibisol softens capstan coating temp- 
orarily. Do not use head cleaner, Freon flux 
remover, alcohol, or other solvents to clean 
capstan sleeves. 

5-5. HEAD AND GUIDES. Clean the head, its associated guides, 
and the roller guides with a lint- free, nonabrasive wipe or a 
cotton swab moistened with Inhibisol. 
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CAUTION 



Use only Inhibisol to clean head and guides. 
Rough or abrasive materials can scratch metal 
parts; other solvents, such as alcohol, can 
cause problems such as increased ISV. Do not 
soak guides with cleaner, as excess solvent 
may break down bearing lubricant. 

5-6. TAPE CLEANER. To clean the tape cleaner, use a cotton swab 
moistened with Freon or Inhibisol and wipe away any accumulated 
debris clinging to the tape cleaner blades or housing. 



MAINTENANCE 
OPERATION 


FREQUENCY 
(hours) 


QUANTITY 

TO 
MAINTAIN 


PROCEDURE 
PARAGRAPH 


Clean Head, 
Guides, Roller 
Guides, and 
Capstan 


daily 


" 


5-4 
5-5 


Clean Tape 
Cleaner 


daily 


1 


5-6 


Check Skew, 
Tape Tracking 
and Speed 


500 


— 


5-49 through 5-50^ 
5-32, 5-40 through 
5-44 


Replace Reel 
Motors and 
Capstan Motor 


10,000 


3 


Drawing No. 
154000-101, 
Section VII, 
and paragraph 

5-22 



Table 5-1 



Preventive Maintenance Schedule 



5-7. HOUSING. The dust door and control panel may be cleaned, as 
necessary, with Miller-Stephenson Chemical Co. MS-260, Windex, or 
an equivalent commercial grade plastic cleaner. 



CAUTION 



Do not use rough or abrasive material to 
clean the plastic dust door, as permanent 
scratches may result. 
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5-8. OPERATING VOLTAGE SELECTION 

5-9. The Model 900X can be operated over a wide range of line 
voltages with no changing o£ transformer taps. Four ranges are 
available: 90 to 110 Vac, 110 to 135 Vac, 190 to 230 Vac, and 230 
to 270 Vac. Both a voltage selector PWB and the fuse are located in 
the power cord connector housing in the power supply chassis. 

5-10. One side of the voltage selector PWB has the numbers 120 and 
240, each upside down to the other, on one side of the PWB and num- 
bers 100 and 220 similarly printed on the other side. When line 
voltage is 90 to 110 volts, the PWB should be plugged in so that 
number 100 is facing upward and right-side-up to the installer. 
For 190 to 230 volts, the number should be 220; 110 to 135 volts, 
number 120; and 230 to 270 volts, number 240. For the 90-to-135- 
volt ranges, the fuse should be of a 6-ampere rating; for the 190- 
to-270-volt ranges, a 3-ampere rating. 



CAUTION 



To prevent damage to the transport and ensure proper 
operation, be sure the voltage selector PWB and fuse 
are proper for the power source to be used before 
applying power to the transport. 

5-11. REMOVAL, REPLACEMENT, AND MECHANICAL ADJUSTMENTS 

5-12. Cipher transports are designed to operate for long periods 
of time without requiring adjustment. In the event a mechanical 
adjustment is required, it is recommended that the unit be re- 
turned to the Cipher factory for that purpose. Procedures for 
removal and replacement of damaged or defective mechanical parts, 
together with any needed adjustments following replacement, are 
discussed in the following subparagraphs. 

5-13. PUSHBUTTON/INDICATOR REPLACEMENT. The pushbuttons are 
extremely long-life, momentary-contact devices, and the indicators 
are LED ' s . Both the pushbuttons and LED's are soldered directly 
into a PWB. Consequently, field repair is impractical, and the 
complete PWB should be replaced in the event of malfunction. 
However, individual components are available to facilitate service 
center repair of the PWB. Replace the PWB as follows: 

a. Remove power cord from back of tape transport. 

b. Remove brushed aluminum facade from front of switch 
housing by pulling loose adhesive that holds facade. 
Discard facade. 

c. From back of top plate, remove four screws holding switch 
housing. 
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d. Remove four screws securing switch PWB to switch 
housing. Unplug switch harness connector from control/ 
servo PWB, feed cable and connector through hole in top 
plate casting, and withdraw switch PWB assembly. 

e. Install replacement switch PWB assembly in reverse order 
of removal. 

f. Install new brushed aluminum facade. Center openings 
for pushbutton switches carefully to avoid rubbing or 
binding . 

5-14. SINGLE-EDGE TAPE GUIDE, To replace a damaged or worn 
single-edge tape guide (Figure 5-1) or one of its parts, proceed 
as follows: 

a. Remove mounting screw from base plate and disasseifible 
tape guide parts as required. 

b. Replace defective part, reassemble parts in accordance 
with Figure 5-1, and secure to base plate with mount- 
ing screw. No adjustment is required. Be sure guide 
mounting surface is free of burrs and debris which could 
keep guide from seating solidly on machined casting 
surface. Note that sapphire washer has only one 
polished surface, which must be surface against which 
tape rides. 



WARNING 



Before performing any maintenance procedure 
requiring access to interior of recorder, 
disconnect power cord to eliminate possi- 
bility of severe electric shock. 

5-15. ROLLER TAPE GUIDE REPLACEMENT. The roller tape guides 
should never require replacement during the life of the tape 
transport. However, if it becomes necessary to replace a damaged 
or defective roller guide, the complete assembly must be changed 
as a unit. Proceed as follows: 

a. Loosen two press-lock fasteners and open vacuum column 
door. 

b. Remove screw securing defective roller guide. Care- 
fully withdraw roller guide, taking care not to drop 
any small parts or springs. 

c. Using new screw provided with replacement roller 
guide assembly (discard nut and washer) , secure roller 
guide in position. Take care that the springs are 
properly positioned, as shown in Figure 5-2, before 
tightening screw. 



d. No adjustments are required, 
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Figure 5-1. Single-Edge Tape Guide 
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Figure 5-2. Roller Tape Guide 

5-16. TAPE SENSOR. The complete EOT/BOT sensor assembly is 
built and tested as a single unit and must be replaced as such, 
Removal and replacement procedures are as follows: 

. a. Unplug electrical connector from control/servo PWB . 
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b. Loosen two press-lock fasteners and open vacuum column 
door . 

c. Remove three screws securing sensor brackets and cable 
clamp to front of base plate. 

d. Pulling wires and connector carefully through hole 
provided, remove sensor from base plate. 

e. Install replacement sensor in reverse order of removal, 
being careful to mount sensor at correct distance 

from tape. Face of sensor elements should be 0.150 
inch from tape. 

f. No electrical adjustments are required. 

5-17. REEL-HUB GRIP RING. Removal and replacement procedures 
for the reel-hub grip ring are as follows: 



a , 
b, 
c , 



Lift reel lock lever to unclamp grip ring. 

Pull old grip ring out of hub groove and remove. 

Install new grip ring by stretching over reel hub 
into proper position. 



CAUTION 



Clean grip ring with Freon degreaser, 
Type TF only. Alcohol, head cleaner, 
and other solvents will damage grip 
ring. 

5-18. REEL HUB. Replace and adjust the supply or takeup reel 
hub as follows (Figure 5-3): 

a. Loosen socket-head screws and remove hub. 

b. Install replacement hub on shaft to obtain 
dimension shown in Figure 5-3, and tighten 
socket-head screws. 

c. Mount reel of tape on recorder, thread tape, and 
place recorder in load mode. 

d. Run tape forward and reverse, noting tape position 
on reel for which replacement hub was installed. 
If necessary, readjust hub height to center tape 
on reel . 

e. Using right-angle Allen wrench capable of applying 
30 inch-pounds of torque, tighten socket-head screws 
securing hub as tightly as possible. 
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Figure 5-3. Reel Hub, Showing Adjustment Dimension 



5-19. REEL HUB LOCK ADJUSTMENT 
reel hub locTc as follows: 



Referring to Figure 5-4, adjust the 



a. Remove tape reel and leave lock open. 

b. If lock has free play in open position, loosen locknut on 
adjustment setscrew. Turn adjustment setscrew into spacer 
until free play is removed, and tighten down locknut. 

c. Close lock and note whether face of lock is parallel to 
top of cap. If not, open lock and turn buttonhead screw 
in or out as necessary to hold lock parallel to top of 
cap in closed position. 

d. Place reel on hub, close lock, and check reel for tight- 
ness. If reel slips on hub, open lock and remove reel. 

e. Loosen hex locknut on adjustment setscrew, turn adjustment 
setscrew slightly into spacer (depending upon looseness 

of reel), and retighten locknut. 

f. Perform steps c and d. 

g. Perform steps e, c, and d as necessary until reel does 
not slip. 

NOTE 

Hub compression ring contains oily preserva- 
tive which tends to ooze out through pores 
and make surface oily. Ring should be cleaned 
periodically with isopropyl alcohol to prevent 
tape reel from slipping. 
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Figure 5-4. Reel Hub Assembly 

5-20. HEAD ASSEMBLY. Remove and replace the head assembly in 
accordance with the following procedure: 

NOTE 

Hard-faced heads are very sensitive to tape 
wrap angle. After installing new head, lap- 
ping tape may be required for optimum head 
performance. Lapping tape and complete in- 
structions may be obtained from Cipher by 
ordering Lapping Tape Kit P/N 154036-101. 

a. Remove four screws securing switch housing/head 
cover to top plate casting. 

b. Carefully remove switch housing/head cover by 
pulling gently away from top plate. 

c. Loosen two press-lock fasteners and open vacuum 
column door. 

d. Unplug head electrical connectors from read/write 
PWB. 

e. Remove four screws securing head assembly to base 
plate (Figure S-5). 

NOTE 

One of four mounting screws is small 
screw inside azimuth screw. 

f. Withdraw head assembly, carefully feeding wires and 
connectors through hole in base plate. 
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g. Feed wires and connectors of replacement head assembly 
carefully through hole, and secure head assembly to 
base plate with three socket-head screws not used for 
azimuth adjustment. Thread outer azimuth adjustment 
screw into head assembly mount (Figure 5-5), and 
thread inner azimuth adjustment screw loosely into it. 

h. Replace switch housing/head. 

i. Make skew adjustment in accordance with paragraphs 
5-4 9' through S-Sli. 
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Figure 5-5. Head Assembly Adjustments 

^"^i\,'^^^^'^'AN- To replace a damaged or defective capstan, proceed 
as follows: 



a, 



Screw 1-inch-long, 10-32 NF screw into end of capstan 
hub until it contacts end of motor shaft. Hold capstan 
with 1/4-inch open-end wrench (see Figure 5-6), and 
tighten screw. This will cause capstan sleeve to be 
pulled from motor shaft. 



5-9 



Install replacement capstan over motor shaft until 
resistance is felt. Insert 1/2-inch-long, 6-32 NC 
screw through hole in capstan hub, and screw it into 
threaded hole in motor shaft. Tighten screw until 
head of screw comes in contact with front of capstan 
hub. Hold capstan as shown in Figure 5-6, and 
continue to tighten screw, which will cause capstan 
to be pulled onto motor shaft. Correct height for 
capstan is shown in Figure 5-7 (centered in vacuum 
opening) . 
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Figure 5-6. Capstan Removal 
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Figure 5-7. Replacement Capstan Positioning 
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CAUTION 



Avoid contact with sensitive tape- 
driving surface o£ capstan sleeve. 
Damage to this surface will cause 
erratic performance and render cap- 
stan sleeve useless. 

c. Mount reel of tape on transport, thread tape, and place 
in load mode. Check overall capstan performance and 
adjust if necessary in accordance with paragraph 5-32, 
steps g through i. 

5-22. CAPSTAN MOTOR ASSEMBLY. To remove and replace the capstan 
motor assembly, proceed as follows: 

a. Disconnect power cord from tape transport. 

b. Remove vacuum column floor/transducer assembly as 
specified in paragraph 5-31. (See Top Assembly Drawing 
No. 154000-101, Section VII.) 

NOTE 

On some transports, an access hole is 
provided in the vacuum column floor to 
permit removal of the capstan motor 
without removing the vacuum column 
floor . 

c. Remove facade. 

d. Remove capstan sleeve from capstan motor shaft as 
specified in paragraph 5-21. 

e. Unplug capstan motor and tachometer connectors from 
control/servo PWB . 

f. Remove three screws securing capstan motor, and withdraw 
motor . 

g. Install replacement capstan motor assembly in reverse 
order of removal. 

h. Adjust capstan sleeve height and capstan motor tilt as 
specified in paragraph 5-21 and paragraph 5-32, steps 
g through i. Adjust capstan motor speeds, ramp times, and 
offset as specified in paragraphs 5-40 through 5-45. 
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5-2 3. VACUUM VALVE MOTOR ASSEMBLY. Remove and replace the vacuum 
valve motor assembly as follows: 

a. Disconnect power cord from transport. 

b. Remove vacuum column floor/transducer assembly as speci- 
fied in paragraph 5-31. 

c. Unplug valve motor connector from control/servo PWB . 
Remove contacts from connector housing using Molex 
Tool No. HT-2038. 

d. Loosen two setscrews securing valve cord to motor shaft. 

e. Remove screws, washer, and lockwashers that mount valve 
motor assembly and withdraw motor assembly. Feed motor 
cable through grommet, taking care not to damage grommet 
with sharp contacts. 

f. Replace valve motor assembly in reverse order of removal, 
When tightening setscrew make sure valve rotor does not 
bind or drag against valve housing or housing mounting 
screw. Note that motor mounting bracket has slotted 
holes for adjustment. 

5-24. VACUUM BLOWER. Remove and replace the vacuum blower as 

follows : 

a. Disconnect power cord from transport. 

b. Remove cover from blower mounting bracket. 

c. Disconnect vacuum blower wires from terminal block 
and capacitor. Note colors and positions of wires. 

d. Remove screws, washers, and lockwashers securing vacuum 
blower to mounting bracket. Support blower securely to 
prevent it from falling when mounting screws are removed, 
Install replacement blower in reverse sequence of re- 
moval. Be sure to compress rubber/foam gasket between 
vacuum blower face and top plate to ensure airtight seal, 

5-25. VACUUM VALVE ASSEMBLY. Remove and replace the vacuum valve 
assembly as follows: 

a. Remove vacuum blower as specified in paragraph 5-24. 

b. Remove vacuum column floor/transducer assembly as 
specified in paragraph 5-31. 

c. Loosen setscrew securing valve cord to valve motor 
shaft . 



5-12 



Remove two screws, washers, and lockwashers securing 
valve housing to top plate casting, and remove valve 
assembly. 

NOTE 

Ensure that valve rotor does not slide out 
o£ housing. I£ valve is to be reused, pro- 
tect it carefully from damage that might 
cause binding. Clean parts thoroughly 
before reassembly, using Inhibisol. 

Install new vacuum valve in reverse sequence of above 
steps . 



CAUTION 



To avoid damage and ensure proper operation 
of transport, when mounting valve housing to 
top plate ensure that mating surfaces are 
free of burrs and other foreign material and 
that housing is held tightly against top 
plate surfaces as screws are tightened. In- 
sert valve rotor into housing fully before 
attaching housing to top plate to keep mount- 
ing screws from damaging valve rotor. 

When attaching valve cord to valve motor 
shaft, position rotor so it does not touch 
housing mounting screw and so that stop pin 
does not drag on housing as valve rotates. 
Tighten setscrew securely and recheck for 
binding and drag. 

5-26. VACUUM SENSE SWITCH ASSEMBLY. Remove and replace the vacuum 
sense switch assembly as follows: 

a. Unplug power cord from tape transport. 

b. Unplug vacuum sense switch connector from control/ 
servo PWB . 

c. Remove screws, washers, and lockwashers securing switch 
assembly to top plate casting, and withdraw switch. 
Clean RTV sealant off mating surface of top plate casting, 

d. Apply small bead of RTV around nozzle of new switch assem- 
bly, and replace switch in reverse order of removal pro- 
cedure . 
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5-27. POWER SUPPLY ASSEMBLY. Remove and replace the power supply 
assembly as follows: 

a. Unplug power cord. 

b. Remove four screws and lockwashers securing cover to 
power supply chassis, and withdraw cover. 

c. Remove four screws and lockwashers securing cover to 
vacuum blower mounting bracket, and withdraw cover. 

d. Pull Fast-On terminals off power switch lugs. 

e. Remove power supply leads from terminal block and 
Optoisolator located on vacuum blower mounting bracket. 
Note color code. * 

f. Unplug power supply connector from control/servo PWB . 

g. Remove screws and lockwashers securing power supply to 
top plate casting, and withdraw power supply. 

h. Install replacement power supply in opposite sequence 
of above steps for removal. 

i. Before applying power, verify that voltage selector PWB 
and correct fuse are properly installed with reference 
to power source voltage. (See paragraph 5-8.) 

j. Check power supply voltages in accordance with paragraph 
5-37. 

5-28. CONTROL/SERVO PWB. Replace the control/servo printed 
wiring board in accordance with the following procedure: 



a, 



Disconnect all cables from board. 



b. Remove screws from corners of mounting bracket as shown in 
Figure 5-8,. 

c. Slide board out of top and bottom mounting brackets. 

d. Slide in replacement board, and screw bracket back togeth- 
er at corners. 

e. Reconnect all cables. 

f. Turn on power and check power supply voltages. 

g. Adjust control/servo in accordance with paragraphs 5-40 
through 5-4 5 and 5-53. 

5-29. DATA PWB. Replace the data PWB in accordance with the follow- 
ing procedure: 
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MOUNTING BRACKET 



CORNER BRACKET 
SCREW 




CONTROL SERVO 
ASSEMBLY 



MOUNTING BRACKET 



Figure 5-8. Control/Servo Board Removal 
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a. Remove two screws securing data PWB to hinged standoffs. 

b. Swing PWB out on standoff hinges, and carefully remove 
head connectors and power/signal cable. 

c. Support PWB, and remove two screws securing board to 
hinged standoffs. 

d. Replace PWB in reverse sequence of removal. 

e. Adjust new data PV/B in accordance with paragraphs 5-46 
through 5-52. 

S-30. FILE PROTECT SENSOR, The complete file protect sensor is 
built and tested as an assembly and must be replaced as such. Remov- 
al and replacement procedures are as follows: 

a. Unplug electrical connector from control/servo PWB. 

b. Remove two screws securing sensor brackets and one screw 
securing cable clamp. Carefully pull cable and connector 
through hole provided in top plate casting. 

c. Install replacement sensor in reverse order of removal. 
Adjust sensor-to-file protect ring distance to 0.100 inch, 
No electrical adjustments are required. 

5-31. VACUUM COLUMN SENSE CAPACITORS. The vacuum column sense ca- 
pacitors are supplied as a pair. The assembly includes the floor of 
the vacuum column chamber, to which the capacitors are bonded. Re- 
place the complete assembly as follows: 

NOTE 

Assembly consisting of column chamber 
floor and sense capacitors can be re- 
turned to factory for repair at nomi- 
nal charge. 

a. Unplug two cables from control/servo PWB. Remove connec- 
tor bodies from cable using Molex Tool Part No. HT-2038. 

b. Loosen two press-lock fasteners, and open vacuum column 
door. 

c. Remove screws securing vacuum column walls. Remove col- 
umn walls and shims, and save shims. 

d. Lift floor/capacitor assembly carefully from top plate, 
taking care not to damage capstan sleeve. Feed sense 
capacitor cables through rubber grommets and remove 
complete assembly. 

e. Install replacement floor/capacitor assembly in reverse 
order of removal. Route capacitor cables carefully to 
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avoid pinching or other damage. Replace any shims re- 
moved in steps c and d. 

£. Before tightening screws securing vacuum column walls, 
make sure walls do not touch capstan sleeve or tape 
guides. Door should close smoothly and not bind against 
capstan sleeve or guides. 

g. Insert cable contacts into connector housings, as shown 
in Top Assembly Drawing No. 154000-001 (Section VII), 
and plug connectors into control/servo PWB. 

h. Adjust control/servo PWB as specified in paragraph 5-53. 

5-32. TAPE PATH ALIGNMENT. Referring to Figure 5-9, ' align the 
tape path in accordance with the following procedure: 

a. Remove facade, head cover, and EOT/EOT cover. 

b. Adjust takeup and supply reel hubs to proper heights, as 
shown in Figure 5-3. 

c. Mount reel of tape, thread transport, and load tape. 
Before running taue, adjust EOT/BOT reflector parallel 
to and approximately 1/3 2 inch from tape. Adjust EOT/ 
BOT sensor 0.150 inch from tape. 

d. Run tape forward and reverse, and adjust reel hub height 
as required to center tape on reels. 

e. Run tape forward for approximately half of reel. Run 
tape in reverse, and observe position of tape on capstan 
sleeve. 

f. Stop tape and adjust height of capstan sleeve in accord- 
ance with paragraph 5-21 so that tape is centered on 
sleeve when running in reverse direction. 

g. Run tape alternately forward and reverse, and observe 
tape position on capstan sleeve. Tape position should 
not shift when direction of tape travel is changed, 

h. If tape shift is observed, capstan motor tilt must be 

adjusted. If tape moves away from top plate when running 
forward, capstan sleeve must be tilted away from head and 
guides. To tilt sleeve, use setscrew working in opposi- 
tion to capstan motor mounting screw farthest from head 
and guides. Slightly loosen capstan motor mounting screw 
nearest setscrew, and tighten setscrew approximately one- 
eighth turn. Tighten mounting screw and run tape forward 
and reverse, watching for tape shift. Adjustment is cor- 
rect when no shift is visible when tape direction is 
changed and all screws are securely tightened. 
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Figure 5-9. Tape Path Alignment 
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i. I£ tape moves toward top plate when running forward, cap- 
stan sleeve must be tilted toward head and guides. Loosen 
capstan motor mounting screw nearest setscrew, and loosen 
setscrew approximately one-eighth turn. Tighten mounting 
screw and run tape forward and reverse, watching for tape 
shift. Adjustment is correct when no shift is visible 
when tape direction is changed and all screws are securely 
tightened. 

j. Run tape forward and reverse, and verify that tape is cen- 
tered on reels and on capstan sleeve and that it does not 
shift or curl on any of tape guides or rollers. 

k. Mount prerecorded master skew tape on transport and adjust 
head azimuth as outlined in paragraphs 5-49 through 5-51. 
Total skew (static and dynamic) must be less than 10% of 
a byte space in both forward and reverse directions of 
tape travel. 

1. Reinstall facade, head cover, and EOT/BOT cover. 

5-33. REMOVAL AND REPLACEMENT OF ELECTRONIC PARTS AND COMPONENTS 

5-34. Replacement parts and components should be selected from the 
parts list in Section VII. Use standard tools and procedures in re- 
moving and installing parts, with the assistance of the drawings in 
Section VII. Observe the following special procedures in removing 
parts from and installing them on printed circuit boards: 



CAUTION 



To prevent excessive heat from damaging printed 
circuit boards and components, especially semi- 
conductors, use a soldering iron rated at not 
more than 40 watts or 600°F, and do not heat 
solder for more than 10 seconds. When solder- 
ing, always use heat sink (alligator clip, 
long-nose pliers, etc.). 

a. Use only 60-40 tin-lead solder with noncorrosive, noncon- 
ducting flux. Use alcohol or commercial flux-removing 
solvent to remove flux residue. 

b. After component has been removed from board, clean all 
solder from connections (plated-through holes) with com- 
mercial solder sucker (Soldapullt desoldering tool, Edsyn 
Co., or equivalent). 

c. Use only exact replacement parts. (Refer to Section VII). 

d. Do not alter wiring or layout. 
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5-35. MULTIPLE-LEAD COMPONENTS. Follow instructions presented in 
paragraph 5-34 for removal o£ a defective two- or three-lead compon- 
ent. Bend the leads on the replacement component to the proper shape 
and install. Heat may be applied to either side of the printed cir- 
cuit board, as necessary. 

5-36. MULTIPLE-PIN COMPONENTS. The following special instructions 
apply to the removal and replacement of multiple-pin components, in- 
cluding integrated circuits: 



CAUTION 
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Exercise great care in the removal of multiple- 
pin components from printed circuit boards to 
avoid damage to boards. 

a. Remove defective component by carefully cutting each lead 
close to component, using jeweler-type diagonal cutter. 

b. Remove lead ends and solder from holes in board in accord- 
ance with instructions in paragraph S-34. 

c. Straighten leads in replacement component for insertion 
in board and install. 

POWER SUPPLY CHECKS AND ADJUSTMENTS 



5-38. UNREGULATED VOLTAGE CHECKS. Check unregulated voltages on 
the power regulation portion of the control/servo PWB . Required 
values and tolerances are presented in Table 5-2. 



NOTE 

In checking voltages, ensure that input line voltage 
is set to the correct value (paragraph 5-8). 



VOLTAGE 
TERMINAL 



J14-4 
TP5 4 



RETURN 
TERMINAL 



J14-2 

TP42-49 
(all grounds) 



REQUIRED 
READING 



+48(+15%)V 
.+ 2.Q 



+ 15C. 



1.0 



)V 



Table 5-2. Power Supply Unregulated Voltages 

5-39. REGULATED POWER SUPPLY ADJUSTMENTS. The potentiometer used 
for this adjustment is located on the power regulator portion of 
the control/servo PWB. Test point locations are shown in Figure 
5-10. Referring to Table 5-3, for each of the power supplies listed 
measure voltage across the test points shown. 
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Figure 5-10. Control/Seyvo PWB Test Point Chart 
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SUPPLY 


TEST 
POINT 


RETURN 
TEST POINT 


ADJUSTMENT 
POT 


REQUIRED 
READING 


+ 5V 


TP50 


TP42 - 49 


R367 


+5(+0.05)V 


+ 12V 


TP52 


TP42 - 49 




+12C+0.5)V 


-12V 


TP53 


TP42 - 49 




-12(+0.5)V 


-5V 


TP51 


TP42 - 49 




-5(+0.253V 


+ 12V 


J7-9 


TP42 - 49 


— 


+12(+0.5)V 


-12V 


J7-6 


TP42 - 49 


— 


-12C+0.5)V 



Table 5-3. Power Supply Regulated Voltages 

5-40. CAPSTAN SERVO ADJUSTMENTS 

5-41. DC OFFSET ADJUSTMENT. Connect a digital voltmeter to pins 
1 and 2 of connector P8, and adjust potentiometer R250, on the 
control/servo PWB (Figure 5-10), for 0(±0.05) Vdc . 

5-42. COARSE SPEED ADJUSTMENT. Make a coarse adjustment of speed 
in accordance with the following procedure: 

a. Monitor voltage at TP27, located on capstan servo portion 
of control/servo board. (See Figure ' 5-10 for location of 
test points.) 

b. With transport in off-line mode (ON LINE indicator not 
illuminated), depress FWD pushbutton. 

c. Adjust forward potentiometer R244 until voltage at TP27 
is approximately +1.5 Vdc at a speed of 75 ips . 

d. Depress FWD pushbutton to stop tape motion, then depress 
REV pushbutton. 

e. Adjust reverse potentiometer R243 until voltage at TP27 
is approximately -1.5 Vdc for speed of 75 ips. 

f . Depress REV pushbutton to stop tape motion. 



5-43. FINE ADJUSTMENT 
with an accuracy of 1% 
disc (Figure 5-11') mount 
transport, order Cipher 
in off-line mode, depre 
potentiometer R244 unti 
(outside lines for 60 H 
reverse speed, use the 
button and adjust using 



PROCEDURE. If desired, a speed adjustment 
can be obtained with the use of the strobe 
ed on the capstan. (If not included on the 

Part No. 754010-601.) With the transport 
ss the FWD pushbutton. Adjust forward 
1 the strobe disc appears to be motionless 
z, inside lines for 50 Hz). To adjust 
same procedure, but depress the REV push- 
reverse potentiometer R243. 
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Figure 5-11. Strobe Disc 

5-44. ALTERNATE FORWARD AND REVERSE FINE SPEED ADJUSTMENTS. Meas- 
ure and make a fine adjustment o£ tape speed as follows: 

a. Load known-density master skew tape on transport. Con- 
nect counter to TPIO on dual-mode data board (Figure 
5-12). 

b. With transport in off-line mode (ON LINE indicator not 
illuminated) depress FWD pushbutton and adjust counter 
to trigger on negative-going edge of data pulse. 

c. Adjust forward speed control potentiometer R244 on cap- 
stan servo portion of control/servo board to obtain 
appropriate data rate of 60K (at 800 bpi, 75 ips) . 

d. Depress FWD pushbutton to stop tape motion'. 

e. Depress REV pushbutton. 

f.- Adjust reverse speed control potentiometer R243 to ob- 
tain appropriate data rate in step c. 

g. Depress REV pushbutton to stop tape motion. 

h. Readjust ramp time in accordance with paragraph 5-45. 

5-45. RAMP ADJUSTMENT. This adjustment is to be made while start- 
ing and stopping the tape motion and observing the ramp in both 
forward and reverse modes. This can be done with the transport on 
line while writing blocks of data or off line by using the autocycle 
test mode (paragraph 6-5). 

a. Use oscilloscope to monitor ramp tachometer test point 
TP27 on control/servo board with respect to ground. 

b. Trigger oscilloscope with run command at TP27. 

c. Adjust ramp potentiometer R242 to obtain ramp time of 
4.5 ms at 75 ips. (See Figure 5-13,.) 
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Figure 5-13. Ramp Adjustment Trace 
READ AMPLIFIER ADJUSTMENTS 



5-47 INITIAL SWITCH SETTINGS. Refer to Tables 5-4 and 5-5 for 
all switch settings and functions. Before making adjustments 
described in the following paragraphs, set the switches initially 
to the following positions: • 

a. Switch 1, positions 1 and 2: both closed. 

b. Switch 1, positions 3 and 4: see Table 5-4 for settings 
at transport tape speed. 

c. Switch 1, positions 5 through 8: all open. 

d. Switch 2, positions 1 through 3: all open. 

e. Switch 2, position 4: closed. 

f. Switch 2, position 5: open. 

g. Switch 2, positions 6 and 7: see Table 5-5. 
h. Switch 3, position 1: open. 

i. Switch 3, positions 2 through 4: see Table 5-5. 



CAUTION 



With switch 1, position 8 closed, all tapes 
will be write enabled. Ensure that this switch 
is open when test tape or other recorded tape 
is on transport to prevent erasure. 

NOTE 
Switch 3, positions 3 and 4, must be closed. 
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TAPE SPEED 
Cips) 


CRYSTAL 
■ FREQUENCY 
CMHz) 


SWITCH 1 


Position 3 


Position 4 


12.5 
18.75 
25.0 
37.5 
45.0 
75.0 
90 
125 


1.280 
1.920 
1.280 
3.840 
4.608 
3.840 
4.608 
6.400 


Open 

Open 

Closed 

Open 

Open 

Closed 

Closed 

Closed 


Closed 
Closed 

Open 
Closed 
Closed 
Open 
Open 
Open 



Table 5-4. Tape Speed Crystal Frequencies 
and Switch 1 Settings 

5-48. NRZI READ GAIN ADJUSTMENTS. Adjust read gain as follows: 

a. Change switch settings as follows: 

(1) Switch 1, position 6: closed. 

(2) Switch 1, position 8: closed. 

(3) Switch 2, position 1: closed. 

(4) Switch 2, position 2: closed. 

b. If HI DEN indicator is illuminated, actuate pushbutton 
to obtain low density (indicator extinguished). 

c. Start writing all-l's record by depressing FWD push- 
button (indicator illuminated). 

d. Referring to Figure 5- 12 ,|connect oscilloscope to 
TP30 and ground. 

e. Adjust gain potentiometer R203 to obtain 8-volt reading 
(peak-to-peak) on oscilloscope. This adjusts gain for 
Channel P. 

f. Repeat for Channels through 7, using TP31 through 
TP38 and R204 through R211, respectively. 



5-49. NRZI WRITE SKEW VERIFICATION, 
follows : 



Check NRZI write skew as 



a. Close position 7 of switch 1. 

b. Connect oscilloscope to TPIO. 

c. Proper waveform is shown in Figure 5-14, 
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SWITCH 


POSITION 


FUNCTION 


1 


1 


2 






Open 


Open 


Skew Gate = \2% 




Open 


Closed 


Skew Gate = 251 




Closed 


Open 


Skew Gate = 37% 




Closed 


Closed 


Skew Gate = 5 0«o 




3 


4 






Closed 


Open 


Running Freq. = Crystal Frequency 




Open 


Closed 


Running Freq. = 1/2 Crystal Frequency 




5 Closed 


Write PE (3200 fci) in test mode 




6 Closed 


Write NRZI (800 fci) in test mode 




7 Closed 


To view skew at TPIO in skew test 




8 Closed 


Write PE or NRZI in test mode; all 
tapes write enabled, file protect 
inoperative. 


2 


1 Closed 


Selects transport 


2 Closed 


Selects NRZI mode only 


3 Closed 


Selects PE mode only 


4 


5 




Open 


Open 


Low threshold detect 


Closed 


Open 


Normal threshold detect 


Closed 


Closed 


High threshold detect 


6 


7 




Open 


Open 


Low Density 


Open 


Closed 


Remote density select 


Closed 


Closed 


High Density 



Table 5-5. Switch Settings for Testing and Options 
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SWITCH 


POSITION 


FUNCTION 


2; 


1 Closed 


Enables write reset (WRT, P20-2) on 
control/servo or control/power PWB 




2 Closed 


Enables higher write current (with 
head P/N 799010-601 only) 




3 and 4 Open 


Enables 12V regulators on Models 70X, 
SOX, and 10 OX 




3 and 4 Closed 


For use with Model 900X only 



5-51 



Table 5-5. Switch Settings for 

Testing and Options (Continued) 



5-50. PHASE-ENCODE SKEW VERIFICATION, 
a, 



Check PE skew as follows: 



Make the following changes in switch positions: 

(1) Switch 1, position 5: closed. 

(2) Switch 1, position 6: open. 

(3) Switch 1, position 7: open. 

(4) Switch 2, position 2: open. 

(5) Switch 2, position 3: closed. 

b If HI DEN indicator is extinguished, actuate push- 
button to obtain high density (indicator illuminated) » 

c. Start writing all-l's tape by actuating FWD pushbutton/ 
indicator (indicator illuminated). 

d. Verify 4-volt reading (peak-to-peak) at TP30 through 
TP38. 

HEAD AZIMUTH ADJUSTMENT. Adjust read skew as follows: 

Return all switches to initial settings (paragraph 5-47) 



a, 

b 

c, 

d, 



Close switch 1, position 7, and switch 2, positions 1 and 2 

Load and tension 800-bpi master skew tape. 

Connect oscilloscope to TPIO on data board (Figure 5-12) 

and ground. 

With transport in off-line, low-density mode (ON LINE 

and HI DEN indicators extinguished) , depress FORWARD 

pushbutton. 
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£. Adjust azimuth screws (Figure 5-5) on head 

mounting plate so that outputs of all tracks, 
as monitored at TPIO, fall within 10% or less 
of byte-to-byte period (Figure 5-14) . Outer 
azimuth screw bears against transport mounting 
plate and pivots head assembly outward. Inner 
azimuth screw threads into transport mounting 
plate and pulls head assembly inward. Inner 
screw also serves to lock adjustment. 



■A 



A SHOULD BE 10? OR LESS OF B 



B 



Figure 5-14. Skew Pulse at TPIO 

5-52. Return PWB to normal operating mode by setting all switch 
positions in accordance with paragraph 5-47, 



5-53, 



CAPACITIVE TRANSDUCER ALIGNMENT 



5-54. This alignment procedure requires the use of the diagnos 
tic test procedure described in Section VI, paragraphs 6-6 through 
6-15. Align the capacitive transducers as follows: 



Cut piece of i^-inch maski 
of vacuum column and plac 
in front of vacuum column 
Figure 5-15. Make pencil 
as in Figure 5-15, 1 inch 
supply capacitive transdu 
column floor in top half 
of transducer, approximat 
and bottom marks. Make s 
transducer, in bottom hal 



ng tape appro 
e alongside g 
as template 
marks on mas 
from top and 
cer (metallic 
of column) an 
ely 3 inches 
ame markings 
f of column. 



ximate length 
lass window 
as shown in 
king tape, 

bottom of 

strip in 
d at center 
from the top 
for takeup 
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NOTE 

Diagnostic test programs 4 through 7 are used 
in this alignment procedure, and the diagnostic 
test procedure must be sequenced through test 
programs 1 through 3 to access 4. See para- 
graphs 6-6 through 6-15. 

b. Using diagnostic test program 4, load reel o£ tape 
on transport. 

c. Increment test diagnostic to test program 5 by 
pressing LOAD pushbutton once. LOAD and REWIND 
indicators will illuminate. 



NOTE 

No reel motor drive is supplied in this test. 
Restraining takeup and supply reels against 
force of vacuum in column, allow reels to turn 
slowly, supplying tape in both columns until 
curved tape loops are opposite center marks 
on masking tape. Hold tape at these points 
by placing strip of 2 or 3-inch masking tape 
across near edges of both reels. 

d. Adjust zero-adjustment potentiometers R189 (supply servo) 
and R188 (takeup servo) on control/servo PWB (Figure 
5-10)until REV and TEST lamps, respectively, change state 
(illuminate if previously extinguished or vice versa) . 
Adjustments are correct at these points. 

©• Press LOAD pushbutton to increment test diagnostic to 
test program 6 (REWIND and ON LINE indicators illumi- 
nated) . This test is used to adjust supply and takeup 
servo gains for forward tape motion. 

f. Move tape to 1-inch mark at top of supply transducer 
column and to 1-inch mark at top of takeup trans- 
ducer column. Adjust potentiometer R190 for supply 
servo gain and R191 for takeup gain until TEST and REV 
lamps change state. Note positions of potentiometers. 

g' Press LOAD pushbutton to increment test diagnostic to 
test program 7 (LOAD, ON LINE, and REWIND indicators 
illuminated) . This program is used to set gain adjust- 
ment potentiometers for reverse tape motion. 
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Move tape to bottom 1-inch mark in supply trans- 
ducer column and to bottom 1-inch mark in takeup 
transducer column. Adjust potentiometers as in 
step f , noting positions of potentiometers. 

Check adjustments by operating transport in both forward 
and reverse directions. Readjust gain potentiometers to 
positions halfway between those noted in steps f and h. 
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Figure 5-15. Transducer Alignment Measurements 



5-55. PROGRAMMING WRITE DESKEW PROM 
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mode 

code 
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t of 
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an eight 
to be pro 
40-009) t 
a PWB for 
responds 

left, to 
ition 2 o 
2 is the 

the code 
must be 



on the tap 
-digit cod 
g rammed in 
o implemen 

that head 
to a head 

channel 
f the code 
reference 

correspon 

programme 



e head of the Cipher Model 900X trans- 
e number which describes the deskew 
to the write deskew PROM (U90, Drawing 
t a write deskew pattern on the dual- 

The position of each digit in the 
channel number, starting with channel 
on the right. The one exception is 
corresponds to channel P (parity), 
channel. The numerical value of each 
ds to the address of its channel for 
d into the PROM. 
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5-57. Tables 5-6, 5-7, and 5-8 are illustrative examples of bit 
maps o£ programmed PROMs required for three different hypothetical 
head codings. Column heading numbers correspond to head channel- 
numbers (except for 2). Each 1 in the tables represents a logic 
high, and each represents a logic low. Note that there is one 
and only one in each bit column and that there are no O's from 
address 10 to address IF. There may be none, one, or more than . 
one O's in each of addresses (rows) 00 through OF. 

5-58. PROCEDURE. To program a PROM with a specific code, proceed 
as follows : 

a. Obtain unprogrammed PROM, Cipher Part No. 203565-123 
(82S123 or equivalent). 

b. Note code on tape head with which PROM is to be used. 

c. Program PROM in accordance with manufacturer's specifi- 
cations to obtain logic lows at address/bit locations 
indicated by code and logic highs at all other locations, 

NOTE 

Most PROM distributors are equipped 
to program PROMS. 
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Table 5-6. Bit Map, 
Code 23456789 



Table 5-7. Bit Map, 
Code 77777777 



Table 5-8. Bit Map, 
Code 6789A987 
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SECTION VI 
TESTING AND TROUBLESHOOTING 



6-1. TESTING 

6-2. The Model 900X transport incorporates three separate types 
o£ internal testing facilities. These self- test and diagnostic sys- 
tems detect certain fault conditions and provide alignment and test 
aids for preventive maintenance, all of them using built-in test con- 
trols at the operator control panel. 

6-3. SELF TEST. During power-up operation, all indicator lights 
on the control panel will be illuminated for approximately 1 second. 
If all indicators are extinguished except LOAD following this period 
of time, no defect is indicated. If all indicators remain illuminated, 
a defect in the PROM, timer, or microprocessor is indicated. If all 
indicators but LOAD are illuminated, a defective RAM is indicated. 

6-4. TEST MODE OPERATION. Off-line operation of the Model 900X in 
the test mode facilitates exercising of the transport for maintenance 
purposes without the use of an external text exerciser. The test 
mode, used primarily to set up and verify proper operation of the 
transport, is accessed by powering up the transport and loading a 
reel of tape. 

6-5. Referring to Figure 3-1, which illustrates the controls and 
indicators of the Model 900X, the test modes, switch sequences for 
activating each mode, functions performed, and tests being made in 
each mode are as follows: 

a. Press TEST and FWD pushbuttons momentarily. Transport 
performs alternate forward and stop operations to permit 
adjustment of start/stop ramp times. (See paragraph 5-35 
for adjustment procedure.) To terminate test, press FWD 
pushbutton momentarily. FWD indicator is extinguished, 
and transport comes to stop. 

b. Press REV pushbutton momentarily. Transport performs al- 
ternate reverse and stop functions to check start/stop 
ramp times. (See paragraph 5-35.) Press REV pushbutton 
momentarily to terminate. 

c. Press FWD and REV pushbuttons momentarily while in TEST 
mode. Tape moves forward two unit times and reverse one 
unit time, continuing until EOT. Transport will then 
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perform rewind operation and continue forward and reverse 
operations. Purpose of this test is to check operation 
of servos. Reel hubs and capstan should operate simultan- 
eously, starting, stopping, and turning in same direction. 

6-6. DIAGNOSTIC MODE. The diagnostic mode is a more extensive mode 
of testing than the test mode. It is designed to aid troubleshooting 
by helping to locate and isolate fault conditions. 

6-7. Referring to Figure 3-1, the upper three indicators on the 
control panel indicate, by base eight arithmetic, the number of the 
test being performed. Each of these, when illuminated, contributes 
its value to a number indicating the number of the test. The value 
of LOAD is 1, ON LINE is 2, and REWIND is 4. For example, if ON LINE 
is the only one illuminated, the test is number 2; if all are illumi- 
nated, it is number 7, etc. The remaining indicators are used to 
confirm proper operation of most of the major circuits in the trans- 
port. 

6-8. To access the diagnostic mode, switch transport power to ON 
with no tape on the transport. Press simultaneously pushbuttons 
TEST, FWD, and WRT EN and hold, then press and hold in the LOAD push- 
button for 2 to 3 seconds. The LOAD indicator illuminates, after a 
slight delay, when Test 1 is accessed. 

6-9. Test 1. This test enables all three servos, sequencing the 
reel hubs and capstan clockwise and counterclockwise and testing 
about 85% of the servo circuitry. Any polarity reversal will be de- 
tected, since a servo whose polarity is reversed will cause its reel 
to rotate in the opposite direction of the capstan motor. 

6-10. To terminate this test, press the LOAD pushbutton momentarily. 
The LOAD indicator will be extinguished, and ON LINE will illuminate, 
indicating Test 2. 

6-11. Test 2. Only the supply servo is activated in this test. Its 
purpose is to check operation of the modulated file-protect, EOT, and 
BOT sensors and electronics. While the supply reel rotates in one 
direction, displays for the BOT, EOT, quadrature phase 0, and phase 1 
appear on the TEST, REV, HI DEN, and FWD indicators, respectively. 
These displays and their meanings in this test are as follows: 

a. TEST illuminated, BOT operative; TEST extinguished, BOT 
defective. 

b. REV illuminated, EOT operative; REV extinguished, EOT 
defective . 

c. HI DEN flashing, WRT EN extinguished, quadrature phase 
(paragraph 4-102) 0. K. HI DEN flashing, WRT EN illumina- 
ted, phase electronics defective. HI DEN extinguished, 
phase sensor defective. 
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d. FWD flashing, WRT EN extinguished, quadrature phase 1 

0. K. FWD flashing, WRT EN illuminated, phase 1 electron- 
ics defective. REV extinguished, phase 1 sensor defec- 
tive. 

6-12. To terminate Test 2, depress the LOAD pushbutton momentarily. 
LOAD and ON LINE indicators illuminate, indicating Test 3. 

6-13. Test 3. This test is for diagnostic and repair purposes only, 
The rewind capstan circuitry is activated, and the capstan ramps up 
in a clockwise (rewind) direction, stops, and repeats this procedure 
until the test is terminated. Momentary actuation of the LOAD push- 
button at this point will illuminate the REWIND indicator (LOAD and 
ON LINE extinguished), accessing Test 4. 

6-14. Tests 4, 5, 6, and 7. At Test 4, all servos are disabled to 
permit loading of tape for Tests 5 through 7. Mount a reel of tape 
and momentarily depress the LOAD pushbutton, loading the transport, 
accessing Test 5, and illuminating LOAD and REWIND indicators, 

6-15, Refer to paragraph 5-54 for adjustment procedures performed 
in Tests 5, 6, and 7, 

6-16, TROUBLESHOOTING 

6-17, Before performing any troubleshooting operation, the techni- 
cian must have a good understanding of the theory of operation of 
the transport and any associated equipment. He should check careful- 
ly to ensure that all equipment is connected properly and that all 
associated equipment is in good operating condition. He should be 
thoroughly familiar with operating instructions and follow them care 
fully in performing the troubleshooting procedure, 

6-18. PROCEDURE. While it is recognized that each individual mal- 
function will require its own specific troubleshooting procedure, 
the following steps will serve as guidelines in the performance of 
any such operation: 

a. As first step, inspect entire unit visually for any signs 
of damaged or overheated components. Also, listen for 
unusual noises, while transport is operating, which may 
indicate mechanical malfunctions, 

b. When a defective component is located, identify it by 
referring to Section VII for part number and/or value, 

c. If replacement part is available, substitute it for sus- 
pected defective part. 
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NOTE 

I£ correction o£ any malfunction involves 
major realignment of transport, it is recom- 
mended that unit be returned to Cipher Data 
Products for factory repair and adjustment. 

6-19. COMMON PROBLEMS. Table 6-1 lists common problems associated 
with operation of a tape transport, together with the probable cause 
and remedy for each. 

6-20. SYSTEM TROUBLESHOOTING. Table 6-2, used in conjunction with 
the schematic diagrams in Section VII, provides an aid in the isola- 
tion of electrical/electronic system faults and their remedies. 



TROUBLE 


PROBABLE CAUSE 


REMEDY 


Reel flanges 
scrape tape 


Reels improperly 
mounted 


Reinstall reel evenly 
(See Section III) 


BOT and EOT 
markers not 
sensed 


Dirt covering reflec- 
tive strip or sensor 


Clean sensor or reflec- 
tive strip 


EOT/BOT sensor or 
logic 


Replace EOT/BOT assem- 
bly; repair logic 


Tape fails to 
pull properly 
through machine 
or spills 


Improper tape thread- 
ing 


Rethread tape (See 
Section III) 


Excessive data 
dropout 


Dirt on head or dam- 
aged tape 


Clean head (Section V) 
and/or install new cer- 
tified computer tape 


Recorder will 
not function 
at all 


Defective fuse 


Replace fuse 


POWER switch - 
light does not 
illuminate 


No primary power 


Check for primary 
power 


Defective indicator 
lamp 


Replace control/ 
indicator 



Table 6-1. Common Problems 
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TROUBLE 


PROBABLE CAUSE 


REMEDY 


Machine does 
not accept 
commands 


Improper interface 


Check interface with 
DTL logic and correct 
as necessary 


More than one command 
true simultaneously 


Enable only desired 
command; hold other 
inputs high 


Tape continues 
to advance dur- 
ing Load mode 


No EOT marker on tape 


Affix marker to tape 
approximately 12 ft. 
from physical begin- 
ning of tape; place 
marker near reference 
edge on backing side 
of tape 


Tape tensioned 
but does not 
advance when 
capstan turns 


Tape not threaded 
over capstan properly 


Rethread tape (See Sec- 
tion III) 


Tape tensioned 
but slips 


Dirty capstan 


Clean capstan in 
accordance with 
Section V 


Tape moves 
during a stop 
condition 


Defective capstan 
assembly 


Replace capstan assem- 
bly and realign servo 


Motor voltage not 
zero 


Check capstan servo and 
adjust for zero offset; 
repair if adjustment 
does not correct 


Tape not ten- 
sioned or tape 
is spilled when 
Ready mode is 
set 


Improper tape 
threading 


See Section III 


Reel servo or motor 
malfunctioning 


Replace motor or 
repair reel servo 


Transport re- 
sponds to write 
commands but 
tape is not 
written 


Write current not 
enabled 


Check for write enable 
enable ring on reel; 
check write current com- 
mand path to tape head; 
check that read is not 
enabled 


Computer does 
not read tapes 
correctly 


Data format incorrect 


Use correct format 


Record length exceeds 
computer memory capa- 
bility 


Use correct record 
length 



Table 6-1. Common Problems (Continued) 
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TROUBLE 


PROBABLE CAUSE 


REMEDY 




BOT tab dirty or tar- 


Replace tab 


Tape runs past 
EOT marker 


nished 




Photosensor or amp- 


Replace or repair photo- 




lifier defective 


sensor assembly 




Interface cable fault 


Check levels at outputs 




or receiver fault 


and inputs of receivers 
on servo board; replace 


Transport does 




or repair cable or re- 


not move tape in 




pair cable or repair 


response to FOR- 
WARD or REVERSE 
commands 




servo board 


Transport not in 


Bring tape to load point 


Ready mode 


(Section III) 


Fault in ramp genera- 


Repair servo board 




tor or capstan servo- 






amplifier 






Write current is not 


Check presence of write 




enabled 


enable ring on supply 
reel; WRT EN indicator 
should be illuminated. 
Check for +5V at write 
current transistor on 
write board while writ- 
ing; if not present, 
check for +5V, at power 
connector. Also check 


Transport re- 




for +5V on servo board. 


WRITE ENABLE signal 


Check receiver on con- 


sponds to remote 


not correct 


trol/power board; check 
for RUN signal on read/ 


FORWARD command, 




but tape is not 




write board; repair 


written 




read/write or control/ 
power board if faulty 


Write data or write 


Check presence of cor- 




data strobe not re- 


rect levels on write 




ceived correctly from 


portion of read/write 




interface 


board; repair write 
portion of read/write 
board or interface cable 

if faulty 


Heads not plugged in 


Check J21 on read/write 




correctly 


board 



Table 6-2 



System Troubleshooting 
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TROUBLE 


PROBABLE CAUSE 


REMEDY 


Data incor-i 
rectly written 


Incorrect data 
format 


Use correct format (See 
Section IV) 


Fault on one track 
due to failure in 
write circuits 


Check receiver and write 
amplifier on write por- 
tion of read/write 
board; repair if faulty 


intermittent +5, RUN, 
or WARS 


Examine signals and re- 
pair servo or read/write 
board, as required 


Write deskew circuit 
faulty 


Check skew adjustments 
(See Section V) 


Head and guides need 
cleaning 


Clean head and guides 


Tape cleaner needs 
emptying 


Remove tape cleaner and 
clean 


Tape cannot be 
read 


Interface cable or 
transmitter faulty 


Replace or repair inter- 
face cable or transmit- 
ter on read/write board 


Head not plugged in 


Check J22 on read/write 
board 


Read skew out of 
adjustment 


Readjust in accordance 
with Section V 


Head and guides need 
cleaning 


Clean head and guides 


Tape cleaner needs 
emptying 


Remove tape cleaner and 
clean 


Read amplifier gains 
incorrectly adjusted 


Check and adjust ampli- 
fier gains 


Read data storage 
register faulty 


Check read gate on read/ 
write board; check that 
duration of positive 
section of waveform is 
one-half bit time 


Other component fault 
in read channel 


Check test point data; 
repair read/write board 



Table 6-2. System Troubleshooting (Continued) 
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SECTION VII 
ENGINEERING DOCUMENTATION 



Parts lists, schematic diagrams, and assembly drawings applicable 
to the Model 900X transport are presented in this section. 
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REV 
>H / OF / I /I 



LTR 



ITEM QUANTITY 

NO. 



/ 

a 

3 
4 

5 



/ 

I' 
IS 



I 

5071 A 



CIPHER 
PART NO. 



75^QfJ-W 



aojm'012 



209999'm 



DESCRIPTION 



B/^/?c/r£'r- ?^^Fiecra7^ 



WFe- /^efcecT/ v^r 



JMH/BtSOL 



VENDOR 
NO. 



s^o 



DESCRIPTION 



INC 



DATE 



APP 



DATE 



VENDOR 



C/F/V^/^ 



3/^ 



F£N£TOM^ 



REFERENCE 
DESIGNATOR 



7 



Ci 


r^l^j 


nw 


PAR-^S L 


_ S^ 


CODE IDENT PL 

32274 15^019-801 


Dt^lPrralurts 


VACUUM PUMPAS5Y 


MODEL NO. 

SOOX SH / OF / 


REV 


OWN 6XSAX 


2-!3-S 


LTR 


DESCRIPTSON 


INC 


DATE , 


\?9 


DATE 


LTR 


DESCRIPTiON 


!NC 


DATE 


APP 


DATE 


CHK Q6/my^ 




/4 


^A/'G^ 7P<F/1 


^J 


5/6 

7^ - 


^ 


}-/7 
78 














n/c %:?{^...p,^ 


^-'X. 


^ 


/AJCO/^P ^CO ^C9 


/^ 


7? ;^r^ 
















MFG >ili4 


J-j;-7J 


C 


/A/CO/9/^ £00 36/7 


£/? 


7<f ^ 


s-.fi 














QC /'"ik^ 


i-/7 


P 


/AfCORP £:CQ -7/3/ 


M 


7~^ Tift 


7-1-^ 














REL (j^l/^ 


>'ir 


£ 


/A/cc?/zp ceo f^09 


^A 


^-/J'. 

yt ^ 


rSd 


hN~g 














ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








/ 

3 
4 
5 
(o 
7 
8 
9 

// 


/ 
/ 

a 

3 
/ 




— - ■ 


799017-1 Ol 

j^m -561 
2/^555-^52 
2lb^rG 

2l0^55-62t 
mm -100 


BLC^ mR-N\d7m DEI VEN 

• 

Ai/i DEFLfrraz. 

lE£M}mL-^aFdN .250 TAB 

■ J£^MimL'JZmG^(DSMMZ 
Y-RAP S" 
PLR^TIC f^DUE^lVE 


305300F 
HIX-/Z-UL 

PLT2I 
-1115 


HOLUN6SW0KTH 
ICO ^ALLY 


1 





ST. 


.. 1- 




=^A^"S _ S" 


CODE IDENT 

32274 


'"^ /Jf<^/9-90/ 




Clpner 

DatalProducts 


'''^''COlOAfy S//}<f^5Sy- ^ef) 






«oo.. -.^^^ 


SH / OF ' 


REy 

A 




^/ 




DWN l^y ■i^3<S^A_3 


7 *> 


LTR 


DESCRIPTION 


INC 


DATE / 


kPP 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 




cm jWJ,-'-^^ 


i'/^/^ 


^ 


A^(^/4^£eA/JJ(^ X^i^ 


J^^ 


'^/^ 


7^ 














a 


n/C /O/V^s'--^^.^---' 


fe 




























/I'M 

MFG aJ^ 






























QC '7m 


^-/7 




























REL ^^ /^ 


>7S 




























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 












- 




/ 

5 


/ 






309999' OJO 


• 

1 — . — __ — — — 


■ 




/?5 

L _^ 1 



5071 A 





d 


^r%'fX:' 


if3»]P« 


r^ A r^ -r r^ o ~r code ideht pl , ^ ^^ ^ . 
PAR S L ST 32274 15^017-001 






"'''''Z?OC>K AS$r--VUS:T COi^£K 


MODCL NO. 

SOOK SH / OF / 


REV 

A 


■ 


OWN i:;^ ^ovipr 


7^ 


LTR 


DtSCRiPTiON 


iNC 


uklt J 


hirr 


DATE 


LTR 


DESCRiPTiON 


iNC 


DATE 


ArP 


DATt 




^K.:^^ " 


'^'J 


A 


£A/(;r 'KBLBAse 


Gd 


'rjxm 


s-n 














/I 


n/c C.K^\c^k^omj 


ht 




























MFC M4n^<Ml 


7V 




























QC^tJ ^W' l^"/^ll 




























RF.L ''^ 


















. . 












ITEM 
NO, 


QUAriTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 












/ 

z 

3 

5 
Q 
7 

s 

3 
10 
U 
IZ 


/ 

/ 
/ 

2 

7' 

S 
Z 
4 
Z 






7f4dl7'l6\ 

r^46l9'0\ 
731916-900 
799005- m 

ziun<6o 

Z0C4dG-6a 

zoc4d8-da 

ZOCCdB^O^t 
2074dS-0ll 


VOOK-PU^r COVEK 

J TlfFENER-VUST VOOK 
LATCH -VOST D^67i 

J-i/MGE-FlMT J X / 

fMMnre-FLAM^ i^m^VAm 
scne\Al-zrN lid skt 

sckEuj-^N ^iD f/cr 

WASREK-FLJM,7>3 


A/JSZAJ 

^-40 / 3/$3U(. 
4'iOK l/z dLK 
G'3U \k dLK 


C/FT/E'R 

CJFM€K 

CJFJt/£7^, 

C/F77ER 

730METT 






RC 


71 A 


COP 
























. 










' - 



Cipher 



PARTS LIST 



TITLE 



COVER A'oSY -COLUMN 



DWN 



C»K/i' 



M4. 



h/c -/J. I 



hU-n 



AJ^i.-^4 



»"^gJ^ 



QC 



^ 



REL CUY^^/f 



2-1 -T^ 



^ 



%" 



l-\>% 



I- II 



v^^ 



LTR 



DESCRIPTION 



£M3 ^«f2- 



INC 



OS 



DATE 



3-/fe 



^L.^ 



APP 



DATE 



7^ 



CODE IDENT 
32274 



MODEL NO. 



SOOX 



PL 



54031-501 



SH 



1 



OF 



\ 



'/ 



LTR 



DESCRIPTION 



INC 



DATE 



APP 



DATE 



ITEM 
NO. 



2 

4 

5 

6 
7 
8 
3 
}0 

/{ 

/3 
*/3 



QUANTITY 



/ 

a, 
z 



4 
AH 



CIPHER 
PART NO. 



T5^03l-20\ 

7^4008-301 
7/300S-700 

265289-001 
205289-002} 



DESCRIPTION 



cdve^- column 

glass - column cdjer. 
m/n6e- dust door 

latch - gr6mmet 
lAtcn- plunder. 



VENDOR 
NO. 



VENDOR 



2O64d4h0<^2- €>CREW'5fN HD SOC. 



205390-800 
2^^0-30/)! 



ADH£S/l/£- XEE\NLOCX 



^ NJBINAIE PACT 



/L/A/4P-i4-^-l 
-^-40 X l/iBLt 

zzz. 

3520 BA 
22/6 J? A 



CIPHER 

C/PNEE. 
CIPHER 

HAZTWELL 
I4ARJ^£LL 



LC)CKV7ECDZP 
3A/1 



REFERENCE 
DESIGNATOR 



5071 A C 



Ci 


nJ-hi 






PARTS L S^ 


CODE IDENT PL 

32274 /^^Cj^y^O/ 


D«U! Product* 


y^o/v^ /9ssy- yji l/£ 


MODEL NO. 

PM?(^ SH / OeX 


REV 

c 


Xi^WlW \^l-tJ 




LTR 


DESCRIPTION 


INC DATE J 


»ipp 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


cH^0^L.^^ 


s-M-n 


A 


<^/i/6/P /^^'C 


2)^ 3/6. 


//'■'; 


^-/'A 
?§ 














f n/c 7?,^!,'.. .c. 


% 


B 


//VCOj^p £00 383? 


A"/? 


"^/ >i> 


7K 














MFG J)>^ 


\<^"h 


C 


/A/COf^P £CO ^M9 


/?A 


9-1 - 

7a - 


f- 


H->k 














'/kid 
Qc '^f^i 


lj7'\ 


























REL ^''^^/^ 


ul% 


























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








/ 


/ 






75^^^-^OI 


Bj^c^^-09/ik'^A^ora^ 




C//^//^^ 




/ 






^/0/79-Jdd 


Afdro;^-DCj A7/A9/97Z/A'^ 


ATMF^i^S/eD 






^ 


^" 






2d&^d-0i/ 


(P/?S/(^S/'^Z>, ^f/^//4 /^>^ 


S^Y/ 


;^d2z>f-/x 




^ 


/ 






^OSO/^ 


7^^^'/V/9l^/8-22m/q093mj&. 


03-09'^//^ 


/)90/.^X' 




S 

7 


/ 






a^so/s' 


7B'/?A/-/'6^M'^Mp5m^mL 


0Z-09-///6> 


^oj.^X 




3 


/" 






jB/0fO9 


Tc/zs/Ms-s/z/^/v/^ //s sia: 


///X-//^'0^ 


/do ;^/^zzy 




9 

/o 


/J 






^M/7 


nysAV6 -sm/MA'o//^ ^//r 


///y-^//^-(y/. 


/^djf/9Ziy 




// 

/a 


3 






^:)6i63-o// 


Sd^^k/-r7?///yD F///^. 


^-^OXd//ch 








3' 

71 A 


rnp 




B:WdS-o// 




^^ 









Cipher 



PARTS LIST 



TITLE 



cp/p7^s7?9/y/w/^/f' /?s^y 



CODE IDENT 

32274 



MODEL NO. 



Pd^A" 



PL 



/^-^OJ/SO/ 



SH / of/ 



^ 



OWN 



CHK 



X n/c Jf.Cm^A^ 



^M 



MFG 



M 



QC iH 



/^ACc^jt^j 



REL OJW^/7 



2'/7 



2^ 



^ 



:?-. 



3|yo 



13^. 



^.■?S 



LTR 



/\ 



^ 



DESCRIPTION 



<fM07^ T^tfH 



/A/CO/?P £C0 36/3 



INC 



^S 



^/9 



DATE 






.M 



111. 



M 



APP 



DATE 









LTR 



DESCRIPTION 



INC 



DATE 



APP 



DATE 



ITEM 
\ 
NO. 



/ 

5 

S 
<^ 

7 

S 

/6 
// 

/a 



QUANTITY 



/ 
/ 

/// 
^^" 

/ 



II 



CIPHER 
PART NO. 



20507^^ 

a0d506-&fi 

Bd81lO-//3 
P08i/0'/// 
P/0229-525 

2060JS 

9/0555-025 
afd5^-026> 



DESCRIPTION 



cmie^ry^z)^ ^/?p/s Fie 

TF^Af-F/MP^2^'22M9^ ^^ 
TUB/h/Cfi ^r ^.^^W^i //5? '^31M 



VENDOR 
NO. 



7/S^-3 

T/'2^A7 
02-09 '2 //{^ 

02^09-///^^ 
7?e62^S 



VENDOR 



VCO/^/?/.// 
/?jCF///9 

/9^7W/? 

A7^iry 

/CO/^f9UV 



REFERENCE 
DESIGNATOR 



l/S 



6/1 /^30 XZ 7^17^ 
l/lMSOXlT^rC 

7^777J 
7/7/S27/Z?6/<5' 



50 71 A CP- 



P?!G£ 2 BILL OF MflTEPIRLS; 154633-101 REV E HEAD FTiSV-STfC DUa, &P> FIIST RELEfiSED: 13 OCT 78 eS;i2;12 18 DEC 137 

ITEM+FfiRT# QTV DESCRIPTION rlFG PRRTI MFQ REF-DES. HIT PftRTt. . . ECCf. . . ST-USE . END-U 

1 73iS87-i9y 1 luUt-iLHESD 

2. 131817-588 1 PLfiTE Fl£SV-HiNGE 32274 

4 731697-569 1 SPRING - HERD SHIELD 

5 79S8ifi-S01 1 DURL GRP HERD-'^TKj PE/HR2I 26086 

6 731532-806 1 POST-HERD SHIELD 

7 713S93-£E'S 1 SCFEy-RZIflUTH fiDJUST 

8 2iS15'3 1 RING-RETfiINl?a CRESCENT 5133-18® 68889 

* 
3 2a35S5-123 1 IC-flEMPROyl/SiKS NS2S123N 203565 

16 285484-621 2 SCF&IFLT KD.PHIL/i!39 0S893 

4-48;";i.''4 CRD 
ii 203465-621 1 SCREW. FLT HD,. PHIL.. 169 60i389 

4-40 >' 3/8 Cf!D 
12 205463-042 ' 1 SCREiJ SGC SET CUP PT 66006 

4-<\ijyT./i£ BLK 9 
■i_- 2i^9'^9i^-!572 R? 'RI'iHFSIV- - SCR-t-i OCf-' 222 

1*. 

14 205302 1 PIN. GROGV i/15K3/S GP2-352>;e375-i2 60696 



ci 


i 


^i" 


PARTS 




ST 


CODE IDENT 

32274 


PL 

131017-500 


Data! Product* 


TITLE 

PLATE ASSY - HINGE 


MODEL 
lOOX 


SH 1 OF 1 


REV 
D 


DWN G. BODDY 


1-75 


LTR 


DESCRIPTION 


INC 


DATE t 


kPP 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


CHK 




D 


ECR 1008 


H.J. 


2-75 G.B 


2-75 














n/c 




RETYPED - NO CHANGES 


S.S. 


"■■r-r ih 


^/^ 














APP G.B. 






























PRODUCTION RELEASE 














•1 
















J. WHITNEY 3/74 


























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








1. 
2 
3 
4 
5 
6 


1 

1 
AR 


_ %, 




731920-400 

799004-000 
209990-084 


HINGE PLATE 

CROSS-FEED SHIELD 
CONTACT CEMENT 


ELMERS 

/ 

J 


CIPHER 

CIPHER 
BORDENS 





5070 



PftOE 2 BILL OF miERIflLS: 154859-191 REV A FLOOR ftSSV-TMfiDUCER FIRST RELEfiSED: ll;ie:51 25 JflN 1S79 



ITEH'i' 


PfiRT* 

154958-291 


QTV DESCRIPTIWl 


MFG PftRTf 


. MFG 


1 


1 TRflrCDUCtK RSSV 


2??74 


2 


154358-282 


1 -mftfeDucER flssv 




22274 


.1 


754821-581 


1 FLoa? aum 





-22274 


4 


75405&-201 


1 BfiSE-TRflKSDUCER 




32274 


5 


754058-581 


2 COVER-TRflHSDUCER 




22274 


6 


754645-201 


1 TUBE-flUHIfAli 





-32274 


7 


754845-181 


1 mSS TUE£-{1tDIFIED 




-vyOVA 




—StLiLCk 


8 


■/i«J22-101 


15 RLLiHIHITFD RYLflR. STRIES) 




7-y>7ji 




— S<U.('k 


9 

10 

11 


754916-181 


2 SCR{£N-aT( UHN FLOJR 




-yyyiA 




— SuLiLCi 


289182-198 


.9 TUBIf«5-SILIC0f£. SUPER 


197' 


«Jfb 






BLUE 






i2 


285399-913 


flR Iff' E-PLflSTIC Fim 
■KfiPTWJ' ♦ 


5412 


76281 


12 










14 










15 


211112-6^ 


2. 8 TflPt:-FLffl€ mmm 

POLYlKtimHE 


[MWOm N S82N 


09808 


16 










17 










18 


212681-412 


12 SCREM-THREDSTUD 
4-49X2/4 


77-12-194-13 


94/// 


19 


218488-888 


. 2 TieiMS-SHRIHC SJCK 


HIX-V8 UL 


28664 


29 


21 <('il-488 


12H«€R-SPLIT,L0CK 

#4 
12 NUT-HEX 

#4 




86868 


21 


212851-498 




99868 


22 

23 


2999MK107 


m CqNTfiCT CEREKT-PERMUdOHD 


lai 


28247 


24 


289996-072 


RR ftDHESIVE - 5CREM.0CK 
* 

fiR ffiM:SIVBBLK-RTV 


222 




25 


299999-189 


RTV-182 




26 


289996-889 


fR flOHFESr/E-STRLSYH RESIN 


2528 &'^ 


76381 



REF-DES flLTFflRTt... ECO*. . . SI-USE.. EMHJS 



'♦+* 



BILL OF MRTERIflLS: 154959-281 REV /\ TRflNSDUCER flSSV FIRST RELEflSED: 
ITE««PflRT# QTV DESCRIPTION HFG PflRTI. «FG REF-DES 



14:42:38 26 JflN 1979 
. ALT PflRT*. . . ECO«. . . ST-USE. . END-USE. 



1 155^2-801 

2 755821-281 

3 754es®-4ei 

4 

5 755021-681 
6 

7 72230i-6M 
8 

9 210229-208 
18 

11 218488-012 

12 210488-886 



1 VECTORBORD flSSV 

2 ETD-TRWraxra? 

1 HOUSING-TRflNSDUCER 

1 TUBE-TRfiNSDUCER 

1 aiP-GROUND 

1 af»IP,CflBLE-3/16 WHITE 



3383 



2 TUBING-HEflT SHRINK HlX-3/16 

. 3 Tl«ir«-t€fiT SI«M; BLFCK HlX-3,'32 

13 288580-041 3. 7 CRBLE-SHiaDED, THO COND 8641 

14 285815-108 2 TERH-MflLL 24-38fMi . 893 02-89-2141 

DIH REEL 

15 205816-108 1 TERH-FEH,24-30fMj.e93 82-89-1141 

DIRREa 

16 218169 1 LUG SOLDER 1485-4 

17 2^38-411 . 1 HIRE-JflC. STRD, 3»»IG, 30-TE-738 

TEFLON, m 

18 289999-828 ffi! TfFE-f»»CSIVE TRFWSFER 468 

* 
19 
28 
21 

22 213271-406 

23 213781-400 
24 

25 289998-800 

26 ^9990-109 
27 
28 209990-872 



1 SCREH-PflN HD PHIL 

4-48 X 3/^ CfiD BLK ZINC 
1 HflSHER-FLflT #4 t4 

m flDHESIVE-STRL,SVN RESIN 3528 B/fl 
flR flDHESIVBBLK-RTV RTV-183 

m fPCSIVE - SCREHLOCK 222 
« 



32274 

-32274 

32274 

32274 

-32274 

26800 



27264 

27264 

83330 
38111 

76381 



76381 



1 ITEHS PROCESSED 



Bill 

ITEH* PflRTi. 

1 155822-881 

2 755821-281 
2 754858-481 
4 

5 755021-681 
6 

1 722381-688 
8 

9 218229-288 
18 

11 218488-812 

12 218488-^6 

13 208588-841 

14 2«5015-100 

15 285816-180 

16 210169 

1? 208430-411 

18 209999-028 

19 
20 
21 

22 213271-486 

23 213701.-480 
24 

25 209998-808 

26 269998-109 
27 

28 289990-872 



■ HflTERIflLS: 154058-282 REV / 


*v TRflNSDUCER 


flSSY FIRST RFI FflSED: 


QTV DESCRIPTION. 


If G PflRT*. . . . 


... rFG REF-OES 


1 VECrORBORD flSSV 




32274 


2 EN^-TRflHSOUChK 
1 HOUSING-TRflNSDUCER 




,?V)7<4 




32274 


1 TUBE-TRftNSOUCER 




32274 


1 aiP-GROUND 




70^74 




Si-il^ 


ia»ff>,CftBLE-:V16 WHITE 


3283 


26008 


. 2 TUBING-HEflT SHRINK 


HlX-3/16 




.3 TUeiNG-HEflTSHRINIOBLflCK 


HlX-3/32 




4. 5 CfiBH-SHIELDEC'. TWO COND 


8641 


88880 


2 ltM1-l1flLL24-38f*l6 ,893 


92-89-2141 


27264 


DIflREEL 






1 TERM-FEM. 24-30flHG . 893 


82-89-1141 


27264 


DIfl RFFI 






1 LUG SOLDER 


1485-4 


83338 


.1 HIRf;-JflC,STRD.38fiHG, 


20-TE-738 


38111 


TERmWHT 






RR TflPf;-flDHESIVE TRflNSFER 
* 


468 


76381 



11:13:39 25 JflN 1979 
ALT PflRTi... ECO«... ST-USE.. END-USE 



1 SCI«H-PflN HD PHIL 

4-4*) X 3/8 CflD BLK ZINC 

1 HflSI-t"R-Fl.flT #4 «4 

flR flDHE;SIVE-STra.> SVN RESIN 3528 B/fl 

flR ADHESIVE, BLK-I?TV RPM03 

flR ADHESIVE - SCREHLOCK 222 



76M 



5 ITEMS PROCESSro 



Pfl8E2 BILL OF miERIRLS: 154017-981 REV G POMER SUPPLV fiSSV FIRST RaEflSED: 17 HflR 78 89:28:47 12 FEB 1S79 



ITEM* PfiRT#. 



5 
6 
7 
8 
9 
10 
U 
12 
13 
14 
15 
16 
17 
18 
IS 
20 
21 
22 
23 
24 
25 
26 
27 



154817-801 

799011-801 

754018-701 

799005-181 

205198-010 

202004-1^ 

218229 

216288-000 

210409 

210417 

210132 

210229-523 



295241 

218555-025 

210555-833 

288400-500 

208410-112 

288416-111 

288405-014 

208480-111 

208400-112 

208380-081 

289939-000 

206604-031 



QTV DESCRIPTKK MFG PflRTI fFG REF-DES... RLTPflRTI... ECCHt... ST-USE. END-USE 



29 286606-011 

30 206608-011 

31 206612-032 

32 
33 

34 213154-106 

35 207602-011 

36 2076^-021 

37 287605-021 
38 

39 287182-011 

40 287184-021 
41 

42 207607-051 

43 207102-051 



1 PWB fiSSY-POt-O SUPPLV 

1 POWER TRRN3^(Mf K 

1 BflSE-POtO SUPPLV 

1 FILTER-EMLS fW>K SERIES 

1 RECEPTeCLE-Pa€R 

1 RECTIFIER BRIDGE- 

lCLfll1P.CflBL£-5/16BLfla< 
. 4 GROIfET STRIP 
.7 TIBING, SHRINK ly^" BLK 
.5 TUBING, SHRINK 3/16" BLK 

1 SWfET 

8 TY-RfiP-1/16 TO 5/8 



2 TERMINAL RIMG-16-14 

4 TERHINflL RING #6 S« PflT 
4TERMINflLSLIP-{H250 IPB 

3 WRE-STRD,i6fiWG,IRP\'C 

1 67 HIRE-STRD, 28flHG, IRP\'C, BLK 
1 67 WIRE-STRD, 20(ML IRPVC, WHT 

. 5 WIRE-STRD, 18Gfl, IR PVC GRN 
9. 75 WIRE-STRD, 16ftWQ, IRPVC, WHT 
Z 17 WIRE-STRD, 16fiWG, IRPVC, KJ( 
2 WIRE-STRD, 14flWG,PtC,UL 

11 mRKER, HIRE- 1-58 

2SCREHSKT HD CfP 
6-32X1/4 CflD 

5 SCREW PftN HD PHIL 
6-32X3/8 CflD 

1 SCREW PflN HD PHIL 

6-32X1/2 CflD 
1 SCREW SKTHD CflP 

6-32X3/4 a.K 8 



6J1 
t««-988-2 

774 p-aip 

MS21266-2N 



-32274 
-32274 
-32274 
-32274 FU 

05245 
64713 CRl 



6^ 



14726 



H1X-1/8-IL BLK 0^ 
H1X-3/16-UL BLK 
2146 17^ 

TV-23H ■ 



R4158 

R1881S 

Se5305F 

imm GRNA-EL 

W8317 

HH8317 

7155-4 

HH0485 

m0405 

3079-1 csa^i 

V'Htl-0-49 



20322 
112703 J 
1127833 

1127031 
1127031 
92194 



3842 
3842 



4517 
3842 
4517 
3842 
3842 

4517 
3842 



4517 

3842 

4005 



4 SCREW-F!. HD PHIL 188 

10-32 X 3/8 
19f'JftSHER,SPLITLKK#6 
1 WftS!€R,l^flT,9WLL OD #6 

3 WflSHER,FLflT 16 

4 WfiSf£R, SPLll LOCK. #10 
4 WfiSHER, FLAT, #10 

i5 NUT, HEX #6 

6-32 
4 NUT, HEX-iG PflT 

10-32 



10-32X3/8 

WftSHER #6 CflD. 
WASHER #b Cffl). 
WftSHER #6 CAD. 

WA9€R #10 CAD. 
WASHER #10 CAD. 

NUT #6 CAD. 

NUT #10 cm. 



4517 
4^ 



4805 



*** 



h^^S ROCESSED 



— ( 

Cic>her 

Dote I Products 



D 



— (- 

ARTS I l-^T 

fill 1 v_^ I I V ^ I 



TITLE 



;i 



i^.^^^g^) 



^A/^/^' /<PSSX-/Vly^^ 'S^/^/^y 



cmOLMA 



N/c>^/!...^.^ yz 



MFG 



p¥ 



QC 



-u 



<EL U^t> 




iZ3 



2^ 



i-t-^-^l 



.t& 



i^^n 



LTR 



B 



C 



DESCRIPTION 



^dvx^/f ;!?5^ 



ECO zei^ 



cwi 



ECO 4-338 



INC 



>^J 



o; 



DATE 



^>\0 



S 



78 






APP 



El 



DATE 



>/7 



5- t 



2£^ 



CODE IDENT 

32274 



MODEL NO. 



9adyr 



/6'^o/Z'-c:)d/ 



SH 



/OF^ 



LTR 



REV 

c 



DESCRIPTION 



INC 



DATE 



APP 



DATE 



ITEM 
NO. 



/ 

7 

8 
9 

JO 
// 

/^ 
/5 



QUANTITY 



/ 

/ 
/ 

/ 

a 



CIPHER 
PART NO. 



DESCRIPTION 



rsfo/7'/^/ 

ZOOlZ^-300 
em55'055 

emoo-/// 



a)/////fC7D^- ^ 7=t)S 
7?f^/^-3///'0/7,e5-d 7??S 

iMf-s7P7i/<9/:/Mp//?, 7r(p,m7 

JV//^'J7^/)/6W(^/A7Kk'//7 



VENDOR 
NO. 



02-69'^//^ 

CM-2B 

<50SSdS7^ 
7/Ji57CS/9'(/jL 



VENDOR 



REFERENCE 
DESIGNATOR 






TV/VJ 

Rl 
7^//7S 3'^^ 



cmi A mo 



^1 


^L.. 






^Ar's s' 


CODE IDENT PL 

32274 /^'fO/Z^'Oa/ 


Date 1 Product* 


"^^Az/f/pssy -;^aiviFA' ^c/^/^ V 


MODEL 

900Y ^n ^ OF X? 


REV 

c 


ITEM 
NO 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 

1. 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








/f 


s 


.^____— — . 




^06>6>0Qr0/f 


d^r/r^/z-z^A^/z/p /^////c 


^-5ex2>/^ 






/s 


















/^ 


i^ 






ax>m'0// 


6'C^^l^/-/^A^/yZ). /^///x 


/d-s^x^<^ 






IGA 


4- 






20GIOB-OI 1 


SCREV^'P^NJ HD. PHIL. 


10-32.X /^ 






n 


a 






aD760Z-O/ 


XA/>ASWeR-.eP. LK , 


^G 






18 


8 






?£nwb-an 


NA/ASf-ieR - PL . 5M . Qt D. 


#<S 






/■S) 


4 






^o7lo^-o/| 


WASHER- SP. L.V< 


*IO 




■ 


2o 


4 






207108-Oa 


WAS^e^- FL-, SM. O- O 


^/o _. 




■> 


2.1 


8 






ao7eo7-oBi 


MUT-HeX 


^6-32. 














;f^ ^^^ 


///^se ^c/reivjs /r 


^/f/^jf 2?£?/i/;'^ 


■ 










/iL/?/E. 


'9Dr coAfe iv/r// tn^/. 


f ^M1/ .S^/^ 


^^^J, 


\ 

■ 1'. 



5072 



1 



A 



K 



-N 



O T 



IG-iE 



iDENT 






3227^ 



PWB 
:1V 



ASSY-CONTROL SERVO 



;df.i. t>o. 

90CX 



154012 



SH 



-OOl-OO^ 



JL5.. 



ipwr.! !^JiDUCJL^lr.UNJ n-7' 



I !•• 



' L'-t^ 



rFSCR!-T!nN 



Jci:.<THACKgA 
In.'c CPt^ME 






T 



iriC iJArKJ AF? |0Ai'2;i l.TR I 



I I 



-GiM/jAP 



uv 



!!1^ 



COVER SHT RETYPED t j 



I N 






Dr3CRl?T:o^3 



ii/lTWWCECO 5077 



oc FP.ACK.EP. 



i'^n jiAPj jnJcCqAP aCiO 4433 JO^J 



II- 1 



uin- — 



lAAl 



n-m 



V'-l^t 



EeB.^ii::l;^LiMjNJi^^„E^^^^ !iMiiS?lL^:C -^ 



1 



t^v 






JDAJfJ 



J_ 



J. 



i 'M 



riTV 



jDWG 

: 1 

i 2 

i 3 
i 

! 4 

I 5 
i 6 

; 7 

! R 
• 9 
ilO 

;ii 

il2 

;13 
il4 



iOOl'iob2 j 

■refIrIf 1 

! 1 1 1j i 



6 
1 

2 
2 

1 
1 
3 



6 
1 
2 
2 

1 
1 
3 



54 ; 54 



15 


1 ! 


16 


^ 1 


;17 

1 

! 
j 


1 1 









354012-300 
754012-101 



I i 



1154013-901 :• 
|l54014-00li 
5154014-002 i 
|154014-201 j 
1154014-202 j 
1154014-301 ! 
1154015-401 I 

i. ' 

1205026 



754013-810 

754013-811 

1731006-800 1 

! i 

1 



x^lVs 



SCHEM. -CONTROL SERVO 
PWB-CONTROL SERVO 



INDUCTOR ASSY-SERVO/FILTER 
INDUCTOR ASSY-P.S. /FILTER 
INDUCTOR ASSY-P.S. /FILTER 
XFMR ASSY-P.S. /FILTER 
XFMR ASSY-P.S. /FILTER 
XFMR ASSY-PWR SUPPLY 
XFMR ASSY 

TEST POINT .058 DIA PIN 



VENDOR 
NO. 



60802-2 



EPROM, OPER. 
EPROM, OPER. 
LABEL-ASSY 



SYSTEM 
SYSTEM 



CIPHER 
CIPHER 



[CIPHER 
jCIPHER 
jCIPHER 
ICIPHER 
CIPHER 
jCIPHER 
iCIPHER 

AMP 



CIPHER 
CIPHER 
CIPHER 



DfiSIGNATCS 



L1-L6 

L9 

L7,L8 

T2,T3 

Tl 

T4 

A1,A2,A3 

TP1-TP54 



U45 
U56 



H 








PARTS 




S1 




CODE IDENT 

32274 


PL 

154012-001- 


CX52L 


wIlhivi 

DatalProduct* 


TITLE 

PWB ASSY-CONTROL SERVO 


MODEL 


SH 2 OF 


REV 

AT 


ITEM 
NO 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 


■ 


nni 


na2. 




18 


2. 


Z. 




731501-300 


RETAINER-P.C. CONN. 






CIPHER 






19 


/ 






731524-600 


STRUT 






CIPHER 






20 


'^ 


4 




210040-074 


SPACER-ROUND 1/4X5/16 


#4 


9225A140 


AMATOM 






21 


9 


5 




754014-401 


MTG PLATE-COIL 






CIPHER 






22 


6 


(S 




754014-501 


MTG PLATE- COIL 






CIPHER 






23 


/ 


1 




754016-501 


HEATSINK 






CIPHER 






24 


/ 


I 




754016-701 


INSULATOR-MYLAR, HEATSINK 




CIPHER 






25 
26 


^. 


a 




205133-001 


CONNECTOR-3 PIN MALE 




09-18-5032 


MOLEX 


P10,P12 




27 


/ 


1 




205133-002 


CGNNECTOR-3 PIN MALE 




09-18-5031 


MOLEX 


P29 




28 


z. 


z 




205133-033 


CONNECTOR WAFER-3 PIN 


PC 


09-18-5033 


MOLEX 


P25,26 




29 
30 


1 


1 




205133-037 


CONNECTOR WAFER-3 PIN 


PC 


09-18-5037 


MOLEX 


P27 




31 


1 


1 




205133-051 


CONNECTOR WAFER-5 PIN 


PC 


09-18-5051 


MOLEX 


P8 




32 


z^ 


z 




205133-059 


CONNECTOR WAFER-5 PIN 


PC 


09-18-5059 


MOLEX 


P4,5 




33 


1 


1 




205133-950 


CONNECTOR WAFER-5 PIN 


PC 


09-18-5950 


MOLEX 


P30 




34 


1 


1 




205133-951 


CONNECTOR WAFER-5 PIN 


PC 


09-18-5951 


MOLEX 


P28 




35 


/ 


i 




205133-069 


CONNECTOR WAFER-6 PIN 


PC 


09-18-5069 


MOLEX 


P14 




36 


/ 


1 




205133-09^ 


CONNECTOR WAFER-9 PIN 


PC 


09-18-5094 


MOLEX 


P3 




37 
.38 


/ 


i 




205068 


CQNNECTOR-12 POSN 


« 


03-09-2121 


MOLEX 


P7 




39 
40 
41 


3 






201105-011 


CAP-CER,.01UF, 3000V 


— '^ — 


30GA-S10 


SPRAGUE 


C28,g7,80 

.m, 


,\ 



507 2 L 



Cipher 

Data I Product* 



ITEM 
NO. 



42 
43 



44 



45 
46 
47 
48 

49 
50 
51 
52 

53 
54 
55 
56 
57 
58 

59 



PAR 



.S 



^r 



TITLE 



PWB ASSY-CONTROL SERVO 



QUANTITY 



UUJj 



4 
23 



20 



24 



UO(l. 



4- 



Z.O 



2.4 

1 
1 

8 

i 
1 
1 

2- 
i 

z 



1 



CODE IDENT 

32274 



MODEL 

900X 



PL 



A 



154012-001 -co 2, 



SH 



OF 



REV 

AT 



CIPHER 



KAKI NU. 



201105-100 
201105-101 



201105-103 



201213-100 
201105-010 
201121-470 
201122-100 

201122-200 
201122-470 
201122-680 
201123-151 

201122-150 
201121-300 



201122-270 



DESCRIPTION 



CAP-CER.DISC,.lUF,100V,+20^, 

-80% 

CAP-CER.DISC,.lUF,10V,+'6b'?; 

-20X 



CAP- CER,DISC,,lLiF,.25VV+202: 

-80% 



8(1% 



CAP-CER.DISC,.001UF,50V,10% 
CAP-CER.DISC ,.01UF,500V,+ 
CAP-D.M. ,47PF,300V,5% 
CAP-D.M. ,100PF,300V,5% 

CAP-D.M. ,200PF,300V,5% 
CAP-D.M.,470PF,300V,5% 
CAP-D.M. ,680PF, 300V, 5% 
CAP-D.M. ,1500PF,100V,5% 

CAP-DM,150PF,300V,5% 
CAP-DM,30PF,300V,5% 



201140-201 CAP-PC,2.0UF,100V,5% 



CAP-DH, 270PF, 300V, 5% 



VENDOR 
Kin 



TAOIO 
UKlO-104 

563CY5SBA250Ah 



CW15C102K 
5HKS-S10 
D153E470J0 
D153E101J0 

D153E201J0 
D153E471J0 
D153E681J0 
FA1521J03 

D153E151J0 
D-S53C300J0 



MCR1W2 
D153E271JO 



VENDOR 



MALLORY 
CENTRALABi 

SPRAGUE 



CENTRALAB 
SPRAGUE 
SANGAMO 
SANGAMO 

SANGAMO 

SANGAMO 

SANGAMO . 

CORNELL- 
DUBILIER 

SANGAMO 

SANGAMO 



CORNELL 
DliJBLIER 

SANGAMO 



REFERENCE 
DESIGNATOR 



C34,35,60,61 

C29-32, 54-56, 58, 
81-84, 13, 39, 65, lOJ 
136,138,140,142, 
180,183,184 

C24,25,50,51,76, 
77,107,121,139,14 
170,181,4-7,137, 
177,178,182 

C14-21, 40-47, 66-7: 

C 156 

G 187 

C12, 38, 64, 120, 122. 
123,134,173 

C9 

C125 

C3 



C98,157 
C 126 
C94,95 



C26, 27, 52, 53, 78, 7": 
C171 



5072 CDP 



■ 


1^ 






PARTS 




S1 




CODE IDENT PL 

32274 154012-001 -002. . 


DatelPraducte 


TITLE 

PWB ASSY-CONTROL SERVO •. 


MODEL 

900X SH ^ OF 


REV 

AT. 


ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 


001 


002. 




60 


/ 


1 




201144-120 


CAP-PC) .012UF,50V,20? 


BA2-123 


1MB 


C168 


61 


'=^ 


4 




201148-100 


CAP-PC, .lUF, 50V, 5^ 


650B4A104J 


ELECTRO CUBE 


C103-106 


62 


5 


5 




201148-150 


CAP-PC, .15UF, 50V, 5? 


RA2A154J 


1MB 


C116,131,147 


63 


// 


IL 




201148-330 


CAP-PC 33UF, 50V, 5% 


RA2A334J 


1MB 


C113,114,115,118, 

132,133,145,146, 

149,152,169 


64 


3 


5 




201149-022 


CAP-PC, .0022UF, 50V, 5? 


RA2A222J 


1MB 


C101,102,117 


65 


S 


6 




201149-047 


CAP-PC, .0047UF, 50V, 5% 

* 


RA2A472J 


1MB 


C99,100, 127, 
143,144,186,190,191 


66 


3 


3 




201149-100 


CAP-PC, .OIUF, 50V, 52 


RA2A103J 


1MB 


C8, 97,192 


67 


*^ 


4 




201149-220 


CAP-PC, .022UF, 50V, 5? 


RA2A223J 


1MB 


CI, 2, 148, 153 


68^: 


vfT 


Ss 




201149-390 


CAP-PC, .039UF, 50V, 5? 


RA2A393J 


1MB 


C 109-112,128 


69" 


7 


7 




201149-470 


CAP-PC, .047UF, 50V, 52 


RA2A473J 


1MB 


CIO, 11, 36, 37, 62, 63 


70 
71 


2 
/ 


2 
1 




201149-680 
201149-082 


CAP-PC. 068UF, 50V, 52^: 
CAP-PC,.. 0082UF, 50V, 52 


650B1A683J 
RA2A822J 


ELECTRO CUBE 
1MB 


C129,C130 
C119 


72 

73 

74 
75 


2 

6 


2 

8 




201148-220 
201159-022 


CAP-PC, ;22UF, 50V, 52 
CAP-MYLAR, .0022UF, 200V, 102 


650B1A224J 
WMF2D22 


ELECTRO CUBE 
CORNELL- 
DUBILIER 


C33, 59 
C22,23,A8,49,74, 

75,150,151 


76 
77 
78 
79 


2. 


2- 




201160-220 


CAP-TANT,2.2UF,35V,102 


CS13BF225K 


NCI 


C174,175 

1 



5072 COP 







f 














i 










r 




V 

Cipher 

tMalProducts 




^AK 


^S 




S1 




CODE IDENT PL "^ 

32274 154012-ooi-ooz 


TITLE 

PWB ASSY-CONTROL SERVO 


MODEL 
900X SH 5 OF 


REV 

AT 


ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 


001 


ooz. 




80 


















81 


S 


s 




201161-120 


CAP-TANT,12UF,20V,10? 


CS13BE126K 


NCI 


C135, 158,161, 
162,172 


82 


3 


3 




201161-470 


CAP^TANT,47UF,6V,10% 


CS13BE476K 


NCI 


C166^/6'J~,167 


83 


/ 


1 




201161-220 


CAP-TANT,22UF,15V,10? 


CS13BD226K 


NCI 


C154 


84 


' 






• 










85 


















86 


/ 


I 




201172-101 


CAP-ELECT,100UF,150V 

* 


WBRlOO-150 


CORNELL- 
DUBILIER 


C159 


87. 


/ 


. 




201173-050 


CAP-ELECT t500UF,10V,A/L 


39D507G010EJ4 


SPRAGUE 


C160 


88 


Z 


a 




^799600-095 


CAP-ELECT, lOOOUF, 25V 




CIPHER 


C163,164 


89 


/ 


i 




201173-200 


CAP-ELECT, 2000UF,10V 


39C10FJ23 


ELECTRA/ 
MIDLAND 


C165 


90 


















91 


















92 
















• 


93 


















94 


/ 


1 




210112 


CRYSTAL-3.840 MHZ 


815-A-3.840 
MHZ 


STANDARD- 
CRYSTAL 


Yl 


95 


















96 


















97 


/ 


J- 




202011-744 


DIODE-ZENER 


1N4744 


MOTOROLA 


CR105 


98 

98 
99 


^0 

ALT 


60 

AL.T 




202013-717 
202013-818 


DIODE-HOT CARRIER 
DIODE-HOT CARRIER RECT 


1N5817 
1N5818 


MOTOROLA 
MOTOROLA-*...^.^^ 


CK9-24,37-52,65,67 

69-73,75,77,78,79, 

80, 109,111,66, 

68,74,76, 

-SAME AS ITEM 98 



5072 CDP 



C4 


r 






PA 


RTS 




ST 


CODE IDENT 

32274 


PL 

154012-001-002 


wlkPIKTI 

IMalProducia 


TITLE 

PWB ASSY-CONTROL SERVO' 


MODEL 
900X 


SH 6 OF 


REV- 

iAT; 


ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 


oni 


rr>? 




100 


















101 


















102 


















103 


















104 


















105 


















106 


37 


57 




202018 


DIODE-SWITCHING 

« 


IN914 


T.I. 


CR1-8,29t36, 57-64, 
94-98,101,102,104,106, 
108,118,99 


107 


^ 


5 




202019 


DIODE-ZENER 


IN957B 


MOTOROLA 


CR103,107,110 


108 


JZ. 


Z 




202034 


DIODE-RECTIFIER, FAST RECOVERY 


MR 820 


MOTOROLA 


CR116,117, 


109 


^ 


4 




202035 


RECTIFIER-POWER 


MR851 


MOTOROLA 


CR112,113,114,115 


110 


IZ. 


iZ 




202005-500 


RECTIFIER-PWR.HI EFF,GA 


UES1302 


UNITRODE 


CR25-28, 53-56, 
81-84 


m 


b 


(o 




203003 


IC-ANLG SW,4 CHNL 


IH5012CPE 


INTERSIL 


U36, 37, 49, 63, 67, 77 


113 


















114 


















115 


















115 


1 


I 




203007-200 


IC-DPER AMPLIFIER 


LM318N 


NCI 


U2 


117 


/ 


' j 




203007-600 


IC-OPER AMPL/BFR 


LM324N 


NCI 


U27 


118 


9 


3 




203007-700 


IC-VOLT COMPARATOR 


LM33,9N 


NATIONAL 
SEMICONDUCTORS 


U6, 7, 13, 14, 20, 21, 
29,39,95 


119 


















120 



















S D 7 2 C 









J ^ 














f 










i 






Cipher 




PA^ 


^S 




s^ 




CODE IDENT PL ^ 
32274 154012-001 -CX32. 




TITLE 

PWB ASSY-CONTROL SERVO 


MODEL 

900X SH 7 OF 


REV 

AT> 




ITEM 

NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 




001 


002. 






121 




















122 




















123 
124 


14 


i 

14- 




203008-741 
203012-136 


IC-OPER AMPL 
IC-QUAD OPER AMPL 


LM741C 
RC4136 


NATIONAL 
SEMICONDUCTORS 
T.I. 


Ul 

U5, 12, 19, 26, 30, 31, 
32,38,46,64,65,66, 
76,33 




125 




















126 




















137 










« 












138 






















129 




















130 


' 


















131 


Z 


Z 




203013-210 


IC-VOLTAGE REGULATOR 


MC7812CP 


MOTOROLA 


VR1,2 




132 


2. 


a 




203013-300 


IC-VOLTAGE REGULATOR 


MC7912CP 


MOTOROLA 


VR3«4 




133 


/ 


I 




203013-250 


IC-VOLTAGE REGULATOR 


MC79L05CP 


MOTOROLA 


VR5 




134 


/ 


i 




203023-001 


IC-QUAD 2 INP, POS NAND GT 


SN74LS00N 


T.I. 


U83 




135 




















136 


^ 


4- 




203024 


IC-QUAD 2 INP, POS NOR GT 


SN7402N 


Til. 


U8, 15, 22, 79 




137 


Zl 


a 




203026 


IC-HEX INVERTER 


SN7404N 


T.I. 


U3,88 




138 


^ 


3 




203026-500 


IC-HEX INVTR BFR/DRVR 


SN7406N 


T.I. 


U57,68,89 




139 


^ 


4 




203027 


IC-QUAD 2 INP, POS AND GT 


SN7408N 


T.I. 


U10,17,24,82 




140 


/. 


1 




203027-001 


IC-QUAD 2 INP, POS AND GT 


SN74LS08N 


T.I. 


U52 




141 


«5 


s. 




f203029-003 


IC-TRPL 3 INP, AND GT 


SN74LS11N 


T.I. 


Ull, 18,25 




142 


/ 


1 




203035-032 


IC-QUAD 2 INP, POS OR GT 


SN74LS32N 


T.I. 


U70 



5072 COP 



ci 


r»ki__ 




PAR' 


rs 




S1 




CODE IDENT 

32274 


PL 

154012-001 -OOa 


pnbi 

iProducte 


TITLE 

PWB ASSY-CONTROL SERVO 


MODEL 
900X 


SH 8 OF ' 


REV 
AT 


ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 


001 


CO?. 




143 


2- 


2. 




203036 


IC-QUAD 2 INP,POS NAND BFR 


SN7438N 


T.I. 


U41,42 


144 


4. 


4 




203039-001 


IC-DUAL-D TYPE FLIP FLOP 


SN74LS74N 


T.I.' 


U4, 59,78, 92 


145 


/ 


1 




203046-132 


IC-QUAD 2 INP,POS NAND TRIG 


SN74LS132N 


T.I. 


U60 


146 


<f 


4 




203046-148 


IC-3-8 LINE DECODER 


SN74LS138N 


T.I. 


U48,91,93,94 


147 


/ 


I 




203046-153 


IC-4-1 LINE SEL/MLTP 


SN74LS153N 


T.I. 


U80 


148 


h 


€> 




203051-174 


IC-HEX D TYPE FLIP FLOP 


SN74LS174N 


T.I. 


U40, 51, 58, 69, 81, 90 


149 


/ 


X 




203051-100 


IC-QUAD D;TYPE flip FLOP 


SN74LS175N 


T.I. 


U53 


150 


^ 


4- 




203052-253 


IC-4-1 LINE SEL/MLTP 


SN74LS253N 


T.I. 


U44,55,62,71 


151 


3 


3 




203085-001 


IC-SCHM,TRIG INP,HEX IV 


SN74LS14N 


T.I. 


U28,54,61, 


152 


/ 


1 




203123 


IC-REG PULSE WIDTH MOD 


SG3524N 


T.I. 


U97 


155 






" 












154 


^ 


_ 




203565-102 


IC-MEM MOS RAM 256X4 


2111A 


INTEL 


U84,85 


155 


/ 


- 




203555-101 


IC-CONTROL,MOS 


Z-80-CTC 


ZILOG 


U72 


156 


/ 






203575-101 


IC-MICRO PROCESSOR 


2-80-CPU 


ZILOG 


U86 


157 


/ 


1 




203039 


IC-DUAL D-TYPE FLIP-FLOP 


SN7474N 


T.l. 


U87 


158 


. 
















159 


/ 


i 




200200-101 


POT-TRIMMING-IK 


3299X-1-102 


BOURNS 


R367 


160 


3 


5 




200204-200 


POT- 20K CERMET 


ET34P203 


ELECTRA 
MIDLAND 


R242, 243, 244 


161 


5 


5 




200205-052 


POTENTIOMETER-TRIMMING, 50K 


3006P-1-503 

■ 


BOURNS 


R188, 189, 190, 
191, 250 


162 


2. 


^ 




200070-470 


RES-FC,4.7n,l/4W,5? 


RCR07G4R7JM 


MIL-R-39008 


R403,404 


163 


/5 


(3 




200071-100 


RES-FC,10rx,l/4W,5!? 


RCR07G100JM 


MIL-R-39008 


R37-40, 89-92, 142- 
145,370 


164 


Z 


2. 




200071-150 


RES-FC,15rul/4W,5? 

''ft! 


RCR07G150JM 


MIL-R-39008 


R210,408 

1 -Uj n 



507 2 C 



■' 




-wd>^ 


W 

rts 




PARTS 




St ■:: 


CODE IDENT 

32274- 


,11 x , 

154012-001-ODZ 






OaialProdiK 


TITLE 

PWB 


ASSY-CONTROL SERVO ' 




MODEL 
900X 


SH 9 OF ' 


REV 






ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 




1 


001 


OOZ 






I 


165 


^3 


3 




200071- 


-470 


RES-FC,47n,l/4W,5? 


RCR07G470JM 


MIL-R-39008 


R194, 195,409 






166 






















-, 


167 


/. 


i 




200072- 


-100 


RES-FC,100rul/4W,5? 


RCR07G101JM 


MIL-R-39008 


?.400 




I 


168 


6 


G 




200072- 


-220 


RES-FC,220n,l/4W,5? 


RCR07G221JM 


MIL-R-39008 


R8, 170-173, 355 






169 










■ 


■/ 












170 


/^ 


14- 




200072- 


-330 


RES-FC,330Xi,l/4W,5^ 

* 


RCR07G331JM 


MIL-R-39008 


'R21, 22, 26, 27, 71, 72 
78,87,123,124,130, 
140,353,356 


» 




171 


a. 


2_ 




200072- 


-470 


RES-FC»47QIL,1/4W,5% 


RCR07G471JM 


MIL-R-39008 


R6,7 






-172 


Z"^ 


2.4- 




200072- 


-560 


RES-FC,560£1»1/4W,5% 


RCR07G561JM 


MIL-R-39008 


R29-36, 79-86, 131- 
13f, J36-/3J 






173 


2. 


Z 




200072- 


-680 


RES-FC,68qa,l/4W,5^ 


RCR07G681JM 


MIL-R-39008 


R351,352 






174 


3 


3 




200072- 


-750 


RES,FC»75dxbl/4W,5^ 


RCR07G751JM 


MIL-R-39008 


R357,358,397 






175 
























176 


















• 






177 
























178 


/ 


4 




200073 


-220 


RES-FC,2.2K,1/4W,5? 


RCR07G222JM 


MIL-R-39008 


R385 






179 


/ 


1 




200073-680 


RESjFC,6.8K,l/4W, 5% 


RCR07G682JM 


MIL-R-39008. 


R380 






180 

181 


8 

3 


8 
3 




200073- 
200073- 


-100 
-110 


RES-FC,1K,1/4W,5« 
RES-FC,1.1K,1/4W,5^ 


RCR07G102JM 
RCR07G112JM 


MIL-R-39008 
MIL-R-39008 


Rl, 270, 234, 384,391 

402,406,426 
R28, 88,141 


f 




182 


/ 


i 




200073- 


-120 


RES-FC,1.2K,1/4W,5? 


RCR07G122JM 


MIL-R-39008 


R271 






183 


h 


G 




200073- 


-150 


RES-FCfl.5Ksl/4W,5? 


RCR07G152JM 


MIL-R-39008 


R196,197,198,ig9, 
342 f 343, 342 






184 


1 


1 




200073 


-180 


RES-FCfl.8K,l/4W,5? 


RCR07G182JM 


MIL-R-39008 


R211 






185 


^ 


G 




200073 


-200 


RES-FC»2K,1/4W,5? 


RCR07G202JM 


MIL-R-39008 


R2, 292, 328, 334, 
399,427 , ^ , ' 





am 9 nnp 



CioK, 






PARTS 




S1 




CODE IDENT 

32274 


PL 

154012-001 -ooa 


tMalProducto 


TITLE 

PWB ASSY-CONTROL SERVO 


MODEL 
900X 


SH 10 OF 


REV 


ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 


001 


002. 




186 


3 


^ 




200073-240 


RES-FC,2.4K,1/4W,5? 


RCR07G242JM 


MIL-R-39008 


R338,347,348 


187 


2. 


2. 




200073-300 


RES-FC,3K,1/4W,5? 


RCR07G302JM 


MIL-R-39008 


R3,4 


188 


I 


1 




200073-270 


RES-FC,2.7K,1/4W,5? 


RCR07G272JM 


MIL-R-39008 


R377 


189 


z 


Z 




200073-360 


RES-FC,3.6K,l/4W,5Sg 


RCR07G362JM 


MIL-R-39008 


R272, 423 


190 


u 


e 




200073-430 


RES-FC,4.3K,1/4W,5^ 


RCR07G432JM 


MIL-R-39008 


R291,293,327,329, 
332,335 


191 


22 


Zl. 




200073-470 


RES-FC,4.7K,1/4W,'5? 

« 


RCR07G472JM 


MIL-R-39008 


R9, 18, 20, 25, 73- 75, 

125,126,127,178, 

192,193,231,260, 

266,278,339, 

378,398,422 


192 


Z. 


2. 




200073-510 


RES-FC,5.1K,1/4W,5^ 


RCR07G512JM 


■MIL-R-39008 


R301,304 


193 


^ 


G 




200073-750 


RES-FC,7.5K,1/4W,52 


RCR07G752JM 


MIL-R-39008 


R17, 19, 69, 70, 121, 
122 


194 








- ■ • 


- 








'195 


£9 


7S> 




200074-100 


RES-FC,10K,1/4W,52 


RCR07G103JM 


MIL-R-39008 


Rll, 16, 181, 233, 262 

265,267,269,289, 

298,300,302,303, 

350,359,360,362, 

365,366,369,275, 

374,375,376, 330 
331,392,407,425 


196 


^ 


4 




200074-120 


RES-FC,12K,1/4W,5^ 


RCR07G123JM 


MIL-R-39008 


R232,346,349,354, 


197 
198 


13 

1 


12) 
t 




200074-150 
200074-180 


RES-FC,15K,1/4W,5? 
RES-FC,18K,1/4W,5? 


RCR07G153JM 
RCR07G183JM 


MIL-R-39008 
MIL-R-39008 


R24,77,129,176,20C 

201,206,207,273, 

218,413-415 

R424 


199 


/d 


13 




200074-200 


RES-FC,20K,1/4W,5? 


RCR07G203JM 


MIL-R-39008 


R67, 68, 119, 120, 202 

204,208,209,212, 

213,246,247,263 


( 


:m o 


, -lb 












% 










_*Mk 


m 





Ci 


r%Ki 






r^AW 


rs 


S^ 




CODE IDENT 

32274 


'». 

PL 

154012-001-OOe 




EMalProdui 


TITLE 

PWB 


ASSY-CONTROL SERVO 




MODEL 

900X 


SH 11 OF 


REV 

AT 


1 


ITEM 
NO. 


QUANTITY 


CIPHE 
PART 


R 

OFSCRiPTinN 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 




001. 


OQZ 




NO. 






200 


17 


n 




200074- 


220 


RES-FC,22K,1/4W,5^ 


RCR07G223JM 


MIL-R-39008 


R235,245,252,253, 

255,256,258,264, 

268,280,283,285, 

286,288,294,295, 

364 




201 


} 


i 




200074- 


270 


RES-FC,27K,1/4W,5S 


RCR07G273JM 


MIL-R-39008 


R274 




202 


6 


6 




200074- 


■330 


RES-FC,33K,l/4W,5g' 


RCR07G333JM 


MIL-R-39008 


R311, 319,309,393 




203 


















284., 322 




204 


2. 


^ 




200074- 


■430 


RES-FC,43K,1/4W,5^ 


RCR07G433JM 


MIL-R-39008 


R254,257 




205 


^ 


i:L 




200074- 


-470 


RES-FC,47K,1/4W,5? 


RCR07G473JM 


MIL-R-39008 


Rb,10 




206 






















207 


i 


? 




200074- 


-680 


RES-FC,68K,1/4W,5? 


RCR07G683JM 


MIL-R-39008 


R58,110 




208 


7 


7 




200074- 


-750 


RES-FC,75K,1/4W,5? 


RCR07G753JM 


MIL-R-39008 


R57,109, 287, 
320,321, .390 




209 


A 


4 




200074- 


-910 


RES-FC,91K,1/4W,5? 


RCR07G913JM 


MIL-R-39008 


^J^O, 279,314, 317 




210 


8 


a 




200075- 


-100 


RES-FC,100K,1/4W,5% 


RCR07G104JM 


MIL-R-39008 


R177,223,236, 
i 313, 318,340, ■ 
363,372 




211 






















212 


1 


1 




200075 


-150 


RES-FC,150K,l/4Wi'5% 


RCR07G154JM 


MIL-R-39008 


R312 




213 


L. 


a 




200075 


-200 


RES-FC,200K,1/4W,5% 


RCR07G204JM 


MIL-R-39008 


R215,373 




214 


8 


8 




200075 


-220 


RES-FC,220K,1/4W,5% 


RCR07G224JM 


MIL-R-39008 


R296,297,299,305, 
306,307, 315, 
316 




215 


<=?- 


4 




200075 


-240 


RES-FC,240K,1/4W,5% 


RCR07G244JM 


MIL-R-39008 


R216,224,225,227 




216 


2 


2. 




200075- 


-270 


RES-FC,270K,1/4W,52 

: ■—— 


RCR07G244JM 


MIL-R-39008 


R411,412 





c n T n r r\o 



c 


ir%K 


er 

Ida 


PAR"^ 


rs 


^S" 


CODE IDENT 

32274 


PL 

154012-001-OO2. 


DrtilPredu 


TITLE 

PWB ASSY-CONTROL SERVO 


MODEL 
900X 


SH 12 OF 


REV 

AT 


ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 


001 


coz 




217 


/ 


1 




200075-360 


RES-FC,360K,1/4W,5% 


;RCR07G364JM 


MIL-R-39008 


R226 


218 


<^ 


^. 




200075-470 


RES-FC,470K,1/4W,5« 


RCR07G474JM 


MIL-R-39008 


R281,282,323,324 


219 


/ 


i 




200075-510 


RES-FC,510K,1/4W,5? 


RCR07G514JM 


MIL-R-39008 


R214 


220 


/ 


1 




200075-680 


RES-FCt680K,l/4W,5S 


RCR07G684JM 


MIL-R-39008 


R341 


221 


^. 


z. 




200075-750 


RES-FC,750K,'l/4W,5« 


RCR07G754JM 


MIL-R-39008 


R56,108 


222 


1. 


i 




200075- 560 


RES-FC,560K,1/4W,5« 


RCR07G564JM 


MIL-R-39008 


R277 


223 


3 


3 




200076-220 


RES-FC,2.2M,1/4W,5X 


RCR07G225JM 


MIL-R-39008 


R205,259,203 


224 


1 


1 




200076-100 


RES-FC,1.0M,1/4W,5SS 


RCR07G105JM 


MIL-R-39008 


R251 


225 


s5* 


S 




200076-470 


RES-FC»4.7M,1/4W,5« 


RCR07G475JM 


MIL-R-39008 


R23, 128, 182,183; 

1 o 


226 


z. 


z 




200077-200 


RES-FC,20M,1/4W,52 


RCR07G206JM 


MIL-R-39008 


R308,325 


lU 


/ 


i 




200013-301 


RES-FF.,3,01K,1/8W,15? 


RN55D3011F 


MIL-R-39008 


R387 


229 


/ 


1 




200013-681 


RES-FF.,6.81K,1/8W,1? 


RN55D6811F 


MIL-R-39008 


R371 


230 


/ 


1 




200013-806 


RES-FF.,8.06K,1/8W,1S 


RN55D8061F 


MIL-R-39008 


R368 


231 


/ 


1 




200014-909 


RES-FF.,90.9K,1/8W,1? 


RN55D9092F 


MIL-R-39008. 


R386 


232 


21 


2. 




200013-221 


RES-FF,2.21K,1/8W :il% 


Riy55D22ilF 


MIL-R-39008 


R240,241 


233 


3 


3 




200013-249 


RES-FF,2.49K,1/8W ,1% 


RN55D2491F 


MIL-R-39008 


R237,238,239 


234 


/ 


1 




200013-499 


RES-FF,4.99K,1/8W ,-1% 


RN55D4991F 


MIL-R-39008 


R337 


235 


23 


e^ 




200014-100 


RES-FF,10'. 0K,1/8W,1? 


RN55D1002F 


MIL-R-39008 


R14, 15, 61-64, 113- 

116,179,180,184, 

185,219,220,221, 


236 


/ 


1 




200014-127 


RES-FF,12.7K,1/.8W,1? 


RN55D1272,F 


MIL-R-39008 


222,334,388 ,290, 


237 


a 


z. 




200014-200 


RES-FF,20.0K^1/8W,1? 


RN55D2002F 


MIL-R-39008 


R217,229, 


238 


3 


3 




200014-301 


RES-FF, 30.1K,1/8W i^^ 


RN55D30i2F 


MIL-R-39008 


R186, 187,228 


239 


(o 


6 

TaC— ^ 




200014-536 


RES-FF,53.6K,1/ 8W.,1? 


RN55D5362F 


MIL-R-39008 


R12, 13, 59, 60, 111, 
112 



50 7 2 C 



^1 


^1.. 


^ 




°A 












CODE IDENT 

32274 


PL 

154012-001-002 


Dalai Product* 


PWB ASSY-CONTROL SERVO 


MODEL 

900X 


SH^^ OF 


REV 

AT 


ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 


OOl 


DO? 




240 


4 


4 




200015-100 


RES-FF,100K,1/10W,1% 


RN55D1003F 


.MIL-R-39008 


R65,66,117,118 


241 


2 


2, 




200015-150 


RES-FF,150K,1/10W,12 


RN55D1503F 


MIL-R-39008 


174,175 


242 
243 


2 


Z 




200082-390 


RES-FC,390,1/2W,5% 


RCR20G391JM 


MIL-R-39008 


R382,383 


244 


2 


Z 




200080-27Q 


RES-FC,2.7ix,l/2W,52 


RCR20G2R7JM 


MIL-R-39008 


R344,345 


245 


25 


2JS 




200080-330 


RES-FC,3.3ii-.l/2W,5% 

* 


RCR20G3R3JM 


MIL-R-39008 


R41, 42, 43, 45, 46, 49 

50,52,93,94,95,97, 

98,101,102,104,146 

147,148,150,151, 

154,157,155 


246 


11 


11 


■ 


200081-100 


:jRES-FC, IOjT- ,1/2W,5% 


RCR20G100JM 


MIL-R-39008 


R44,47,48,51,96, 

99,100,103,149, 

152,153,156 


247 


2 


2. 




200082^560 


RES-FC,560>n-,l/2W,5% 


RCR20G561JM 


MIL-R-39008 


R381,401 


248 


1 


L 




200084-100 


RES-FC,10K,1/2W,5% 


RCR20G103JM 


MIL-R-39008 


R389 


249 


7 


1 




200128-iee 


RES-WW,.1A,3.75W,5^ 


CW-2B 


DALE 


R54, 55, 106, 107, 159 
160,405 


; .250 


1 


I 




200122-750 


RES-WW , 750-ft-p . 75W , 5% 


CW-2B 


DALE 


R379 


• 251 


2 


2- 




205249 


RESISTOR NETWORK-IOK 


899-1-RlOK 


BECKMAN 


U47,50 


252 


1 


1 




205255-500 


RESISTOR NETWORK-220/330 


898- 5-R220/ 
330 


BECKMAN 


U43 


253 


3 


3 




205253 


RESISTOR NETW0RK-560il_ 


899-1-R560 


BECKMAN 


U9,16,23 


254 


















255 


















256 

257 

258 


1 
2 


i 




211007 
211009-18C 


SOCKET-DIP 16 PIN 
SOCKET-DIP 18 PIN 


CA-16S-10SD 
CA-18S-10SD 


CIRCUIT ASSY 
CIRCUIT ASSY 


XU43 
XU84,XU85 



Cipher 


=^A=^"S _S"" 


CODE IDENT PL 

32274 154012-001 -OOZ 


TITLE 

PWB ASSY-CONTROL SERVO 


MODEL 
900X sH 14 OF 


RE.V 

AT 


ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 


001. 


OOZ 




259 


2^ 


z 




211010-500 


S0CKET-DIP-24:'PrN 


CA-24S-10SD 


CIRCUIT ASSY 


XU45,XU56 


260 


/ 


1 




211010-280 


SGCKET~DIP-28 PIN 


CA-28S-10SD 


CIRCUIT ASSY 


XU72 


261 


/ 


1 




211010-401 


SOCKET-DIP-40 PIN 


CA-40S-10SD 


CIRCUIT ASSY 


XU86 


262 
263 


24 
■AR 


24 
AR 




204027-014 
210408-Olft 


TRANS-CORE DRVRS, NPN 
[tubing - SHRINK, BLK 


2N4014 


T.I. 

ICO RALLY 


Ql-8, 13-20, 25-32 


HIX 1/4 


264 


4- 


4 




799603-100 


TRANS-NPN, SILICON, SELECTe|) 




039,40,42,43 


265 


:i 


r 




204017-950 


TRANS-NPN 


MPS2222 


MOTOROLA 


Q58 


266 


/ 


1 




204012 


TRANS-PNP, SILICON 


2N3702 


T.I. 


Q50 


267 


/o 


6 




204013 : 


TRANS-NPN, SILICON 


2N3704 . 


T.I. 


037,38,41,49,59,60 


268 


2, 


Z 


■ 


204016-913 


TRANS-NPN SILICON 


2N4013 


NATIONAL 


Q54,55 


269 


*9- 


4 




204027-034 


TRANS-PNP, SILICON 


2N6034 


MOTOROLA 


045,48,52,53 


270 


a 


3 




204027-037 


TRANS-NPN, SILICON 


2N6037 


MOTOROLA 


046,47,51 


271 


iz 


12 




204028-500 


TRANS-NPN, SILICON 


2N6338 


MOTOROLA 


09-12,21-24,33-36 


272 


z. 


Z 




204070-002 


TRANS-SWITCHING 


MJ10002 


MOTOROLA 


Q56,57 


273 


















274 


AA 


AR 




209990-074' 


/ADHESIVE-NUT iLOCK \ 


2007,6 


LOCTIiTE.- 




275 


















276 








i , 










277 


7 


i 




206407-011 ' 


"SCREW-PAN HD PHIL 


4-40X7/16 






278 


6 


6 




2gfe4i0-011 


SCREW-PAN HD PHIL 


4-40,X5/8 






27? 


33 


33 




20660,7-011 


SCREW-PAN .HD PHIL 


6- 3 2 X. 7/16 






280 










_ 








281 


3 


3 




206614-011 


SCREW-PAN HD PHIL 


6-32X7/8 






5 


072 


c 






"^ 










1 



. S. —y 




^A 


R"^Q 




— 




CODE IDENT 


, Sl 

PL 


Cipher 






^ 
*._> 






32274 


154012-001-00^ 


TITLE 






MODEL 




REV 


Data! Products 


PWB ASSY-CONTROL SERVO 






900X 


SH 15 OF 


^r 


ITEM 


QUANTITY 


CIPHER 


DESCRIPTION 




VENDOR 


VENDOR 


REFERENCE 


NO. 


001 


OOZ, 




PART NO. 






NO. 




DESIGNATOR 


282 




3 




213274-132 - 


SCREW-PAN HD PHIL 




10-32 X 2 






283 


3 


5 




207l6l-081• 


NUT-HEX RADIO PAT. 




tflO 






2 84 


3 


2> 




213703-109 


WASHER-FLAT,SPL.#10 




204-060-SS-12 


ASM CO. 




285 


4 


4 




2071.08-021 


WASHER-FLAT SM OD 




#10 






286 


7 


1 




207403-011 


WASHER-SPLIT LOCK 




#4 






287 


5 


3 




207406-081 


NUT-HEX, RADIO PAT 




#4 






288 


7 


1 




207408-021 


WASHER-FLAT, SM OD 




#4 






289 


7 


7 




207602-011 


WASHER-SPLIT LOCK 




#6 






290 


36 


2.(0 




207604-081 


NUT-HEX RADIO PAT 




#6 






291 


7 


7 




207608-021 


WASHER-FLAT, SM. O.D. 


. 


#6 






292 


/*=^ 


1^ 




210613 


INSULATOR-MYLAR, T03 




4303-2 


THERMALLOY 




293 


6 


3 




210613-050 


INSULATOR-MYLAR 




43-77-2 


THERMALLOY 




294 


33 


33 




213700-609 


WASHER-FLAT NYLON, SM. 


PAJ. 


5610-46-62 


SEASTROM 




195 


2Q 


?P. 




207606-031 


WASHER -INT.LK. 




#6 






296'; 


■ •■■ 






: ;• ■ 












297 
298 


12 

3 


12 

3 




208430-907' 
213703-609 


WIRE~S0LIU,30 AWCBLUE KYNAR 
WASHER-FLAT, SPL #6 


KN-30-13Qr-,6-7" 
95-060-3S-12 


ASM CO. 




2 99 


10" 


10" 




208500-298 


WIRE, BUSS, TINNED COPPER, 22GA 


290 


ALPHA 




300. 


10" 


10" 




209100-552 


TiJBING-TEFLON, 22GA 




TFT-200/22-1 


ALPHA 




301 


1 


1 




213274-128 


SCREW-PAN HD,PHIL 




10-32 X 1 3/4 







Ci 


■i^K 




^Ar's _ s" 


CODE IDENT PL ^^^^^^,-, o^/ 

32274 /5^^0/3'?0/ 


(Mai Product* 


""•' /yV/)i/£7-aA' /pssy-^f^vo f/ciei 


«C0.. «0. _^^^_^ 3„ y ,, / 


REV 


OWN d/0&^^ 




LTR 


DESCRIPTION 


INC 


DATE y 


KPP 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


CHK Q^'O 


II- > 

'77 


yi 


/5m£> ;?^^ 


OS 


%vl^^ 


'%7 














ijr 

n/C T?f /^W*^^ ^ 


"/,f/77 


























MF6 , ~75.t 


If-IT) 


























Qd^^r 




























REL (c»M/5 


U'll 


























ITEM 
MO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








/ 

-5 


/ 

89 






a/ow-eso 
aomohOM 











5071 A rie 



f 



Ci 


ni^ 




/ \ \ V^^ 1 v^^ 1 


CODE IDENT PL^^^^,^ OO/ 

32274 /SfD/^,,^^ 


DMalProducts 


'"'' ///Di/cTa;^ /9Ssy-/Fj. F/6r£7? 


MODEL NO. ^ ,^ 

POOX SH / OF / 


REV 

3 


DWN ^3S^ 


?//-7; 


LTR 


DESCRIPTION 


INC 




DATE > 


\pp 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


CHK C/<^^ 


te 


^ 


/^^/> /Pd>C 


<os 


li:^ 


% 














n/c 7^^:^-<*tv^ 


'/^/77 


3 


/A/CO^/C> £C0 SI7I 


m 


«v^ : 


-^l 


11 














MFG ^;;^^., ^ 


'r-i.-7l 


























QC# 






■ 






















REL t^M/J? 


H-1-7 


























ITEM 
NO, 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 


% 


^-2 




/ 


/ 
57 


S3 

1 




2DSOO{-0/6^ 

ecBOOhotd 




eooo 
eaoQ 


C/VSID k///?£' 





5071 A COP 





c 


irJ^ 


yjRjr 


^A.r's _ S" 


CODE IDENT f 

32274 


y5^o/f-^:i 




DatalProdiicts 


'""' Z-/f/)A'SfaA'^f/^ /9£Sr i?:S. T/mR 


MODEL NC 


' 9(0OX , 


>H Z oy Z 


REV 

a 




OWN /^-ki-iM^ 


77 


UTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 




CHK i./^ ^ 




/9 


/5f^Z3 Jf^^ 


OS 


7-r --Z^S^ 


H 














/}- 


n/c ^di^«<-n-C 


"/Vr7 


6 


/A/CO/?F £C0 JJ3S 


OtA 


S^-& ^^ft 


7r 














^\^ 


MFG y\^_ 


If ■> 1 .1 




























QC 






























REL O^VSAt? 


0.^1 




























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO, 


VENDOR 


REFERENCE 
DESIGNATOR 


■ 


2a, 


^-e 






/ 

^ 

3 


^ 


^ 




2/ow-ooe 


7^^7"(r^;ff" 


m/^Z00'5C8 


/29f/0/r^^^ 






/ 


/ 




2/mj-/D / 


BOBBW 


/6///^ I U 


rfz^^oxcme 






^ 


e" 


^" 




^/D^08-001 


TT/z^z/vG-fve/ir s/Y/r//y/r 


ZZ/X- Z/Z(^ 


/CO muy 






7 


f^" 






2moi-oaQ 


iv//^e^ /^^A/er/c^ a3/iw& 


aooo 


C//S7D hZ//?£' 






/ 


/ 




BmiZ'Ofi 


^C^ei^-F}9M/VD^ PN/L 


^-^ox^M 








S 


a 


a 




d07^07'06D 


i^/)5^e^'//no/y 


^^ 








9 


/ 


/ 




^o^^o^■o^l 


M9S7/£j^'r^. 


^-f 








/O 


/ 


/ 




^07i05'D// 


IV/PJ/yS/^'J^ZK 


^<^ 








/3 


/ 


/ 




807in^'0Sf 


A/UT'HeX 


-^ 








z^;? 






2HU5'0Z(i, 


//97='£ 'C^drcr/f/C/9L 


p^5(^ 


z^zd^z^orz. 






/i 


f 


i 




261^91-000 


/nM/ce/?" fv//^e /-50 


i^zyz/Pi-D-^9 


^mnr- 


(zzzz^(/ ^) 




/J 


/?/r 


M 




dJrm-053 


sr/^/z^'-x 


aco-a 


6c ccecrmm 





5071 A CDP 



PAGE 2 BILL Of- MRTERIflLS: 154014-361 REV E XFMR ftSSV-SWITCHING RGLTR FIRST RELEftSEO: 11:26:{ 



ITEM* PRRTi QTY DESCRIPTION MFG PfiRT#, 

1 216?e3-9-02 2 POT COF£ 

2 211112-82S ftR TftPE-ELECTRICfiL 

3 218910-219 1 BOBBIN 

4 216488-804 . 5 TUBING-SKRINK. 1/16 BLK 

5 2123001-022 20. 2 WIRE MftGMETIC 22fiMG 



,.. HFG REF-CCS ALT PFlRT«, . . ECOi 

4229P-L00-3C8 15908 

P256 

4223FID 150^ 

HIX-L''i6 20064 

2000 ' 73612 



15 JRH 1S7S 

.. ST-USE. . END-USE 



7 
8 




208001-018 


5 WIF-E-HRGfETIC ISftWG 


2000 


73612 


206124-032 


1 SLT?B<I SKT HD Cff 




608139 






18-32X1 1,^ BLK 






19 


29?101-82'0 


2 mSHER^FLRT, NYLON #18 


#10 CRD 




11 


207104-021 


1 mSHER. FLfiL#i0 


WRSHER #10 C-ftD. 


80069 


12 


207102-811 


1 HflSHER^SFlIT LOCK #18 


WRSKER #10 CRD. 


00009 


13 


207102-051 


1 Hdl.. KE>i-LQ PRT 

10-32 
12 HRRKER^WIRE- 1-58 


NUT jfi0 cm. 


00689 


14 


289993-680 


V'r'itl-0-43 


09000 


15 


vyOOjQ-i:)?? 


RR STRIP-X 


26-2 


72653 



+*+ 



Cipher 



PARTS LIST 



TITLE 



TRANSFORMER ASSY 



CODE IDENT 

32274 



MODEL NO. 
900X 



PL 



154015-401 



SH 1 OF 



REV 



o^ji- ^ U ^ lOk kL 



^ CHK CW 



N/cj^5^ie- 



MFG 






REL 



ITEM 
NO. 



1 
2 

3 
4 

5 
6 

7 



QUANTITY 





»^-/ 



^ 



,^ 



;^' 



401 






LTR 



/I 



-6 



DESCRIPTION INC 






/aTCO^P £C0 36(^9 



^ 



DATE APP 



pyE 



CIPHER 
PART NO. 



154013-001 



754015-201 

207403-021 
207403-011 
207405-051' 



DESCRIPTION 



PWB ASSY-TRANSFORMER 



SHELL-XFMR ENCAPSULATION 

WASHER, FLAT 
WASHER, SPLIT, LK. 
.NUT,rfEX 



5071 A '^^P 






LTR 



DESCRIPTION 



VENDOR 
NO. 



#4 
#4 
#4' 



VENDOR 



CIPHER 



CIPHER 



INC 



DATE 



APP 



DATE 



REFERENCE 
DESIGNATOR 



ni 


r^i'%j 


&r> 




°A 




r c: 




s., 




CODE IDENT 

32274 


PL 

154013-001 


DatalProdiicts 


TITLE 

PWB ASSY-TRANSFORMER 


MODEL NO. 

900X 


SH ^ OF ^ , 


REV 

c 


j^^^YiCftdd 


/a, 


LTR 


DESCRIPTION 


INC 


DATE / 


\p? 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


>7 1 

CHK GVf J 


nYy 


A 


eA/C;? /^&C ^^ 


^ 


'^'n¥% 


'^A 














n/c" /IT /l.^-^ 


'U 


5 


\l^ ECO aOJ6 


pv5%ie; 


^ 


"f-i^^d 














MFG C^.4 *..-^- 


/f/nl- 


d 


Ih^COZP BCD ^390 


m 


"■•f)^ 


^ 


'-rP 














QC^Z-^^/W 


iS'p' 


























R E^7><2!^'v'-''^«---i'; 


'm 


























ITEM 
NO. 


QUANTITY ^ 


r ■ 

CIPHER 
PART NO. ■ 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 


001 






DESIGNATOR 




DWG> 


REF 






354013-300 


SCHEM- PWB TRANSFORMER 






CIPHER 






1 

2 


1 






754013-101 


PWB-TRANSFORMER 






CIPHER 


? 


3 ; 
4 


2 






154014-101 


TRANSFORMER ASSY-SERVO 






CIPHER 




5 
6 

7 


2 






154014-102 


TRANSFORMER ASSY-SERVG 






CIPHER 




8 
9 

10 


2 






213151-422 


SCREW-FLT HD PHIL, 100° 


4-40X1 3/8 








11 
12 

13 


32 






205023-100 


TERM-SWAGE PIN 


7720B-4 




USECO 






















14 




















15 




















16 




















17 





















«;o7i A cnp 



PflC€ 2 BILL OF llflTERIflS: 154048-094 REV fi Pffi flSSY-DfiTfl !)l.!flL FIRST RaEfiSED: 27 SEP 78 15:D5:43 28 SEP 1373 

ITEH* Pt¥:T« QTV DESCRIPTION Hf Q iWU. ...... Mf G F£F-DES ALT PfiRT#. . . ECO#. . . ST-USE ENL-U^^-E 

1 i;)4848-0S3 1 PI'S ftSSV-DflTfl DUAL, 22274 

9TK,RhW (NO SPEED KIT) 

2 154649-684 I SPEED KIT-37. SIPS 32274 

4 454940-098 Rff DRSH m INDEX/F^B flSSV- 22274 

mTfl PJflL 

5 35484^-308 RtIF SCHEt1flTIC-DrtTfi,DUfl PtCOE 32274 



PA in 









'IcoiJi;" 'i6lti';{?i 



1 I'l •_ : 



"JvicrcL 



_L_r"_- 



32274 



i 154040-009 

i 



-_ L^^™ -^5 SJ_-I) AT4^pmL 1.9^ 



ISi^'^f'^Ot^'L 



'f/rr/ l! 



i'LT^. 



cE^-r'jii'i'p'-: 









ji_^ i /'V^ .^'^ 



TV? 



■p i: 



-.^w v.-'.'.' 












.._.!^5..|/ii:iiii^jt!^g 



'f'A'.'^^^L.A ''^'''' i OESCK.PT.CN ''"'" 
1 ?C'J. I 1 : i ;'A..T '-lO '<0- 
i ! j I I __ [ ; 

It T : i 7CAnAn_in-t. duitjjuti at A . •niiAi MOTiP 



-^ _.. — 



r 



I 

u 

is 

u 

iio 

111 

!l2 
i 

Jl4 
!l5 



ll 
1 

-1 

1^ 

I 

I 

;37 

l-U 

il2 
! 

2 

1 

1^ 

ill 

1^ 

II 



754040-101 



PWB-DATA,DUAL MODE 



731511-201 'STIFFENER-LONG READ/WRITE 

i 

731510-400 tBAR STIFFENER 

RETAINER-P/C CONNECTOR 

SPACER 

TEST POINT .058 DIA PIN 
|C0NNECT0R-12 POSN 
'terminal, MALE .093 DIA, PC 



I J 



1731501-300 

1735000-402 

;205026 

I 

1205068 

205012 

205061 



iCONNECTOR-29 POSN 



1 211015-003! SWITCH-DUAL-IN-LINE, 8 POS 



16 4 



211015-0021 SWITCH-DUAL-IN-LINE, 7 POS 



i !211015-001iSWITCH-DUAL-IN-LINE,4 POS 
i i205025-514iS0CKET-DlP,14 CONTACTS 



731006-800 
1205025-516 



;201161-472 



LABEL-ASSY 

SOCKET-DIP, 16 CONTACTS 
CAP-TANT,47UF,6V,10S 



!17 



L i. 



201121-680 jCAP, DM, 68 PF,300V,5? 



VENDOR 



60802-2 

03-09-2121 

02-09-2134 

SRE 29 PD4J 

1008-692 

1007-692 

1004-692 

514-AGlOD 

516-AGlOD 



CIPHER 
CIPHER 
CIPHER 
iCIPHER 
CIPHER 
AMP INC 
MOLEX 
MOLEX 

WINCHESTER 
CTS 
CTS 
CTS 
AUGAT 
CIPHER 
AUGAT 



b980476X9006Hl SPRAGUE 
D1.53E68OJ0 SANGAMO 



.■^ i. 



m— 



REFERENCE . 



P20 

(P20) 

P21,22 

SI - 

S2 

S3 

XA1-10,XU111 



XU90 
C67,82,95,.104 

t30,31,36,37i45,46, 
151,52,53 - 



Dwfcs g Products 



PARTS Ll^l 



TITLE 



PWB ASSY-DATA DUAL, 9TK, RAW (NO SPEED KIT) 



ITEM 
NO 



QUANTITY 



18 



ZD 



19 
20 



4 
35 



22 
23 

24 
25 



25 I 1 



27 

28 
29 
30 

31 



a 



1 
2 
2 



Cipher 

PART NO. 



201105-101 



CODE IDENT 

32274 



MODEL 



DESCRIPTION 



CAPrCER DISC,.1UF,10V 



201103-100 
201105-010 



CAP-CER,.001UF lOOOV GMV 
CAPtCER,DISC,.01UF,500V 



201122-150 
201121-300 
201121-200 

201121-270 

201105-103 

201160-100 
201161-100 

201104-501 
201122-220 
201121-220 



200074-330 



I 



CAP,DM,150PF,300V,5% 

CAP,DM,30PF,300V,5? 

CAP,DM,20PF,300V,5? 

CAP,DM,27PF,300V,5? 

CAP-CER, DISC, .lUF, 25V 

CAPtTANT,lUF,35V,10? 
CAP,TANT,10UF,20V,10? 

CAP-CER, DISC,.05UF, 20V, 5S5 

CAP,DM,220PF,300V,5X 

CAP,DM,22PF,300V,5S 

RES,FC,33K,1/4W,5S 



VENDOR 
NO. 



UKlO-104 



5HK-D10 
5HKS-S10 



5072 COP 



D153E151J0 

D153C300J03 

CD15ED220J03 

D153E270J0 



563CY5SBA250 

AH1042 

CS13BF105K 

CS13BE106K 



UK20-503 

D153E221J0 

D153E220J0 

RCR07G333JM 



VENDOR 



CENTRALAB 



SPRAGUE 
SPRAGUE 



SANGAMO 
SANGAMO 
SANGAMO 

SANGAMO 



SPRAGUE 
NCI 

NCI 

CENTRALAB 

SANGAMO 

SANGAMO 

MIL-R-39008 



PL 



t 



154040-009 



SH 



OF 



o r u 



REFERENCE 
DESIGNATOR 



01,2,4,8,9,15,17, 
20,22,25,40,55, 

96,99, 
107,108,109,110, 
111,116 

03,11,12,16 

05,6,13,14,18,19, 

23,24,38,39,53,54, 
59,60,62,63,65,66. 
68,69,71,72, 74,75, 
77,78,80,81,83,84, 
86,87,89,90,98 

C7 

CIO 

061,64,70,73,76, 
79,85,88,91 

0117,118,119,120, 

121,122,123,124, 

125 

C93 
C94 

097,100,101,105, 
106 

C103 

0112,113 
0114,115 



R30, 32,37 



(Xts 1 Products 



P 



ARTS 



S 



T 



TITLE 



PWB ASSY-DATA DUAL, 9TK, RAW (NO SPEED KIT) 



CODE IDENT 

32274 



MODEL 



PL 



154040-009 



SH 



OF 



REV 



ITEM 
NO 



QUANTITY 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR 
NO. 



VENDOR 



REFERENCE 
DESIGNATOR 



32 



1 

2 

1 

2 

2 

1 

1 

12 

,5 

1 

19 
9 

1 
18 



18 



1 
1 



5072 CO 



799603-100 



202006 
202018 
202032 
204013 
204012 
204027 
200073 
210915 
208500 
200073 
200073 
200209 
200073 
200082 



-100 



-390 



-034 

-430 

-298 
-680 
•270 
-103 
-330 
-430 



TRANSISTOR-NPN.SILICON, 
SELECTED 

DIODE-LIGHT EMITTING 

DIODE, SWITCHING 

DI0DE-ZENER,3.9V,5W 

TRANSISTOR, NPN SILICON 

TRANSISTOR, PNP SILICON 

TRANSISTOR, PNP SILICON 

RES,FC,4.3 K,1/4W,5? 

FERRITE BEAD 

WIRE BUS TND COPPER, 22AWG 

RES,FC,6.8 K,1/4W,5? 

RES,FC,2.7 K,1/4W,5? 

P0T-CER,10K 

RES,FC,3.3 K,1/4W,5? 

RES, FC, 430 0HM,1/2W,5S5 



200082-470 



200075-220 
200072-220 



RES, FC, 470 0HM,1/2W,5S 



RES, FC, 220 K,1/4W,52 
RES, FC, 220 0HM,1/4W,5S 



MV5053 

IN914 

IN5335 

2N3704 

2N3702 

2N6034 

RCR07G432JM 

21-170J 

298 

RCR07G682JM 

RCR07G272JM 

3339P-1-103 

RCR07G332JM 

RCR20G431JM 



RCR20G471JM 



RCR07G224JM 
RCR07G221JM 



CIPHER 

MONSANTO 

T.I. ;; 

MOTOROLA 

T.I. 

T.I. 

MOTOROLA 

MIL-R-39008 

FERRONICS 

ALPHA 

MIL-R-39008 

MIL-R-39008 

BOURNS 

MIL-R-39008 

MIL-R-39008 



MIL-R-39008 



MIL-R-39008 
MIL-R-39008 



Ql 

CRl 

CR2,3 

CR4 

Q2,6 

03,4 

Q5 

R283 

LI, 2, 3, 4 

LI, 2, 3, 4 

R284 

,16,53-56,85-88,125- 
28,161-164,189,196 
R203-211 ■ • ■■ ■ '- -' 

R13 

R222,224,226,228, 
230,232,234,236, 

238,241,243,245, 
247,248,250,252, 
254,256 

R223,225,227,229, 

231.233,235,237, 

239,240,242,244, 

246,249,251,253, 

255,257 

Rl 

R2 






r>«tiLProc«JCt» 



PARTS LI 






TITLE 



PWB ASSY-DATA DUAL, 9TK, RAW (NO SPEED KIT) 



CODE IDENT 

32274 



MODEL 



PL 



/ 



15^040-009 



SH 



OF 



REV 

L7 



ITEM 
NO. 



50 



QUANTITY 



22 



1 
13 

24 



1 
10 

1 
1 
3 
8 



CIPHER 
PART NO. 



200074-100 



DESCRIPTION 



REStFClO K,1/4W,5? 



200072-390 
200072-680 

200073-470 



RES, FC, 390 0HM,1/4W,5% 
RES, FC, 680 0HM,1/4W,5? 

RES,FC,4.7 K,1/4W,52 



200074-240 
200073-150 

200075-150 
200075-430 
200075-510 
200074-470 



200073-510 



RES,FC,24 K,1/4W,5% 
RES, FC, 1.5 K,1/4W,5? 

RES, FC, 150 K,1/4W,5? 
RES, FC, 430 K,1/4W,52 
RES,FC,510K,1/4W,52 
RES,FC,47 K,1/4W,5« 

RES,FC,5.i'k,1/4W,52 



VENDOR 
NO. 



RCR07G103JM 



RCR07G391JM 
RCR07G681JM 

RCR07G472JM 



RCR07G243JM 
RCR07G152JM 

RCR07G154JM 
RCR07G434JM 
RCR07G514JM 
RCR07G473JM 



RCR07G512JM 



SQ72 CDP 



VENDOR 



MlL-R-39008 



MIL-R-39008 
MlL-R-39008 

MIL-R-39008 



MIL-R-39008 
MIL-R-39008 

MIL-R-39008 
MIL-R-39008 
MIL-R-39008 
MIL-R-39008 



MIL-R-39008 



REFERENCE 
DESIGNATOR 



R3, 4, 5, 9, 10, 17, 18,^ 

19,34,60,66,100,10,6 
1^6,142,172,178, 

197,217,219,262, 
285 



R6 

R7, 8, 45, 48, 77, 80, 
117 ,120, 153, 156, 
187,258,259 

Rll,46,47,49,50, 
78,79,81,82 
118,119,121 

122, 154, 

155,157, 

158, 191,193, 
215,216,218 

260,261 

R12 

R64,70,104,110, 

140,146,176,182, 

201,220 

R14 

R15 

R20,21,25 

R22,23,24, 31, 
,33,35,36, 38 



R29 



p, 


, ^ '-T. >-., »■ 




PAP^ 


'S L_S"^ 


CODE iDENT 

32274 


PL 

154040-009 


D«t3^ Products 


TITLE 

PWB ASSY-DATA DUAL ,9TK , RAW (NO SPEED KIT) 


MODEL 


SH 5 OF 


REV 


ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








62 


27 






200074-150 


REStFC,15 K,1/4W,5? 


RCR07G153JM 


MIL-R-39003 


R39,42,61,62,67, 

68,71,74,101,102, 

107,108,111,114, 

137,138,143,144, 

147,150,173,174, 

179,180,192,198, 

199 


63 


18 






200074-220 


RES,FC,22 .K,1/4W,5S 


RCR07G223JM 


MIL-R-39008 


R40,41,43,44,72, 
73,75,76,112,113, 
115,116,148,149, 
151,152,185,186 


64 


19 






200073-100 


RES,FC,1 Kt1/4W,5% 


RCR07G102JM 


MlL-R-39008 


R28, 51, 58, 59, 83, 90 
93,97,99,123,130, 
133,135,159,166, 
169,171,188,194 


65 


18 






200073-220 


RES,FC,2.2 K,1/4W,5% 


RCR07G222JM 


MIL-R-39008 


R52,57,84,B9,124, 

129,160,165,190, 

286,287,288,289, 

290,291,292,293, 

294 


66 


9 






200071-470 


RES,FC,47 0HM,1/4W,5? 


RCR07G470JM 


MIL-R-39008 


R63,65,103,105, 
139,141,175,177, 

200 


67 


18 






200076-100 


RES,FC,l MEG,1/4W,52 


RCR07G105JM 


MIL-R-39008 


R69,91,92,94,95, 
96,98,109,131,132, 
134,145,167,168, 
170,181,195,202 


68 


2 






200071-750 


RES,FC,75 0HM,1/4W,5% 


RCR07G750JM 


MIL-R-390G8 


R183,184 


69 


2 






200073-200 


RES,FC,2K,1/4W,5? 


RCR07G202JM 


MIL-R-39008 


R212,264 


70 


1 






200073-300 


RES,FC,3 K,1/4W,52 


RCR07G302JM 


MIL-R-39008 


R213 


71 


1 






200071-150 


RES,FC,15 0HM,1/4W,5S 

. ^ %, 


RCR07G150JM 


MIL-R-39008 


R214 

% -^ 



507 2 C. 



c 


ir»H 


( 

or 


PARTS 




JT 


CODE iO£?>.T PL ^ 
32274 154040-009 


OtAtiProX 


TITLE 

PWB ASSY-DATA DUAL, 9TK, RAW (NO SPEED KIT) 




MODEL 

SH 6 OF 


REV 

e 


ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO 


VENDOR 


REFERENCE 
DESIGNATOR 








72 


1 






200071-100 


RES,FC,10 0HM,1/4W,5? 


RCR07G100JM 


MIL-R-39008 


R263 


73 


9 






200066-150 


RES,FC,1.5MEG,1/8W,52 


RCR05G155JM 


MIL-R-39008 


R265,268,269,272, 

273,276,277,280, 

282 


74 


9 






200066-680 


RES,FC,6.8MEG,1/8W,5? 


RCR05G685JM 


MIL-R-39008 


R266,267,270,271, 

274,275,278,279, 

281 


75 


1 






205255 


RESISTOR NETWORK-220/330 


899-5-R220/330 


BECKMAN IND 


Ulll 


76 


1 






203027-001 


IC-QUAD,2-IMP,P0S-AND GT 


SN74LS08N 


T.I. 


Ul 


77 


2 






203046-001 


IC-RTRIG,MNST,MLTV 


SN74LS123N 


T.I. 


U2,115 


78 


1 






203095-500 


IC-13 INPUT, POS-NAND GATE 


SN74LS133N 


T.I. 


U4 


79 


1 






203029-027 


IC-TRIPLE THREE INPUT 
POSITIVE NOR GATE 


SN74LS27N 


T.I. 


U5 


80 


2 






203042-501 


IC-4 BIT,BIN,CNTR 


SN74LS93N 


T.I. 


U7,ll 


81 


1 






203051-174 


IC,HEX,D-TYPE FLIP FLOP 


SN74LS174N 


T.I. 


US 


82 


1 






203036 


IC-QUAD,2-IMP,P0S-NND BFR 


SN7438N 


T.I. 


U9 . 


83 


1 






203026 


IC-HEX INVERTER 


SN7404N 


T.I. 


UIO 


84 


3 






203048-100 


IC-SYN,4 BIT COUNTER 


SN74LS161N 


T.I. 


U12,15,91 


85 


1 






203046-132 


IC-QUAD,2 INPUT, POS-NAND TRIG 


SN74LS132N 


T.I. 


U13 


86 


1 






203010 


IC-DUAL OPERATIONAL AMPL 


N5558V 


SIGNETICS 


U16 


87 


1 






203026-003 


IC-TTL,HEX INVERTER, POS-NAND 
(OPEN COLLECTOR) 


SN7405N 


T.I. 


U17 


88 


6 






203039-001 


IC-DUAL-D FLIP FLOP 


SN74LS74N 


T.I. 


U26, 38, 49, 61, 75,18 


89 


8 






203085-001 


IC-SCHM,TRIG INPUT, HEX IV 


SN74LS14N 


T.I. 


U21,25,36,48,59, 
71,112,113 


90 


1 






203023 


IC-QUAD,2 IMP, POS-NAND GT 


SN7400N 


T.I. 


U22 ,/ 


5 


072 


CDP 






















"^ 



r* 


• •»»fl»N 
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=^A=^" 
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CODE iDENT 

32274 


PL 

154C40-009 


Dots i Prooucts 


TITLE 

PWB ASSY-DATA DUAL, 9TK, RAW (NO SPEED KIT) 


MODEL 


REV 

SH ''' OF ' G 


HEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








91 


1 






203010-001 


IC-VOLTAGE COMPARATORS 


LM2903N 


NATIONAL 


U2 3 


92 


4 






203029-003 


IC-TRIP,3 INPUT, AND GATE 


SN74LS11N 


T.I. 


U24,47,70,114 


93 


9 






203007-350 


IC-VOLT COMP/BFR 


LM319N 


NATIONAL 

/; 


U27,32,39,44,50, 
55,62,69,74 


94 


4 






203026-600 


IC-TTL,HEX INVERTER, POS-NAND 
(OPEN COLLECTOR) 


SN74LS05N 


T.I. 


U28,40,51,63 


95 


9 






203007-351 


IC-VOLTAGE COMPARATOR 


LM311N 


NATIONAL 


U29,30,41,42,52, 
53,64,65,77 


96 


9 






203130 


IC-JEET INPUT, OP AMPS 


TL082P 


T.I. 


U33,34,45,46,56, 
57,66,67,79 


97 


6 






203042-001 


IC-QUAD, EXCLUSIVE OR GATE 


SN74LS86N 


T.I. 


U37, 60, 76, 108, 109, 
110 


98 


9 






203043-500 


IC-OP,AMP,HI PERFORMANCE 


SN72709P 


T.I. 


U80-88 


99 


1 






203046-002 


IC-TTL,DUAL VOLTAGE 
CONTROLLED OSCILLATOR 


SN74S124N 


T.I. 


U89 


100 


















101 


1 






203026-500 


IC-HEX, INVERTER BFR/DRVR 


SN7406N 


T.I. 


U92 


102 


6 






203030-417 


IC-HEX,BFR/DRIVER 


SN7417N 


T.I. 


U93-98 


103 


9 






203042-800 


IC-DUAL,J-K FLIP FLOP 


SN74LS112N 


T.I. 


U99-107 


104 


3 






203032-501 


IC-TTL,QUAD,2 INP,POS-NOR 
BUFFER, 0/C 


SN7433N 


T.I. 


U35,58,73 


105 


5 






203023-001 


IC-QUAD, 2 INPUT, POS-NAND GATE 


SN74LS00N 


T.I. 


U31,54,68,78,43 


106 


















107 


1 






203013-300 


IC-VOLTAGE REGULATOR 


MC7912CP 


MOTOROLA 


VRl 


108 


1 






203013-210 


IC-VOLTAGE REGULATOR 


MC7812CP 


MOTOROLA 


VR2 


109 


















110 


1 


J 


k 


210145 


HEAT SINK 


PA2-1CB 


MIL-COMM 


XVR2 // 


. 
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CODE IDENT PL jf 
32274 154040-009 


D^SProducta 


TITLE 

PWB ASSY-DATA DUAL, 9TK, RAW (NO SPEED KIT) 


MODEL REV 
SH 8 OF Q 


ITEM 
NO 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








111 


8 






205061-004 


WASHER FLAT FIBRE 


2191 


H.H. SMITH 


t 


112 


4 






210030-171 


STANDOFF 1/8 2-56 HEX BR 


SiOO-B-0256 


AMATOM 


«£ 


113 


6 






206405-011 


SCREW PAN, HD, PHIL, 4-40X5/16 

CAD 




• t 




114 


















115 


4 






206409-011 


SCREW PAN, HD, PHIL, 4-40X9/16 

CAD 








116 


6 






207406-081 


NUT, HEX, RADIO PAT, #4 


NUT #4 CAD 






117 


12 






207408-021 


WASHER, FLAT, SMALL, OD #4 








118 


12 






207403-011 


WASHER, SPLIT LOCK #4 


WASHER #4 CAD 






119 


4 






205061-001 


WASHER, FLAT FIBRE 


2161 


H.H. SMITH 


• 


120 


2 






206407-011 


SCREW PAN, HD, PHIL, 4-40X7/16 
CAD 








121 


















122 


4 






211000-300 


SOCKET TERMINALS 


SLSG-10G8-1 


AUGAT 


XC21,92 


123 


1 






211000-200 


SOCKET ASSEMBLY, CRYSTAL 


8000-DGl 


AUGAT 


XYl 


124 
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(NO SPEED KIT FOR 154040-009 
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-, 3con-£.« 1 r-HF-rci?.fisgMi;'F,10eV,19?; CK95B632 - S4222 C21 '♦^il 

4 2HL122-lft9 1 cap DH 1«?FF 303V 5); Dl5:Ei8iJG e?Soi V-2 '^^H 
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iV£4D£A' ASSY 



CODE monno. 



l5'^0^O 



- file 



\lO,li'., 100,^:4 



/ Of / 



r 



Phibt 5 



BiLL OF [larERlHLS; 154y4B-»64 REV B H£P,DF.R hSSV 



8-3:27:56 15 fiOV 157 



ITEM* FhRT# QTV DESCRIPTIOfJ MFG PflRT#. . . 

1 21i6Ul-iOO i HF.hC'ER C-IP PLiJG-14 PIN CH-l4p-^ia 

2 20110-100 2 ChP.CER,ieOi3PP,58V,10:i 

3 291il>226 2 CfiP. CER, 2208PF. 56". WK 

4 28110-470 2 CP:P.CER..yy47LiF;5e!V.lyX 

5 754846-504 1 iHBEL-HEiiDER 



MFG R 

49.eee 

G17lGe58KVR192K 351642] 
G17i0-y5y-X7R-2251=42 ] 
G1718y5&X7R-472K5i642 ] 
8y868 



flT PRRT#. . . ECO». . . ST-USE . E^JD-ljS£ 



*♦+ 



PaGE/3 eiLL OF mTERIRLS; 154640-412 REV B HEADER fiSSY 05: 41 -80 15 NOV 1978 



ITEil* PhRT# QTV DESC-RIPTKIJ HFG FftRTft, 



i 
2 

4 
5 



211081-160 1 HERDER DIP PLUG-14 PIH Cfl-i4P-0S 

28111i-5t9 2 CfiP; CER> 56PF. 50V, 10v ni 7 1 MiiSfiWf 

201112-199 2 CfiP,. CER, leyPF, ?6V, iRv 

201112-560 2 ChP-CEP> 56yPF, 50V. iO'^ 

754040-512 1 LflBEL-HEftDER 



. HFG REF-DES fiLT PfiRT#. . . ECO#. . . ST-USE. , ^D-USE, 

45000 



G1710950MPO560KE1642] 
G2bie950f;F010iKJ51b42] 
G17102aHX7R56iK:!51fa42] 
80008 



4497 



♦*♦ 



m£ 2 eiLL Of- HHTtRIRLS: 15494et-e85 REV n PWB RSSV-DfiTR DUfiL, FIRST RELEASED: 27 SEP 78 i5;07;88 28 SEP 1978 

HEM* Ph^RTI QTV DtSCRIPTIOM PFG PART* WQ REF-C€S RLT PflRT«. . . ECO«. . . STHJSE. . END-USE 

i 154840-069 1 PWB flSSV-DFiTfi DURL 22274 

9TK,Rflt'l m SPEED KIT) 
2 154640-665 i SPEED KIT-45IPS 32274 

3 

4 454040-080 REF DflSH NO INDEX/ftE RSSV- 32274 

C-ftTft DUAL 

5 254040-300 REF SCHEHflTIC-WmDUfiL MODE 32274 

*+* 



PRGE 



BILL OF miKIfiLS: iS-^m-m REV S SPEED KIT-45IPS FIRST RELEflrED: 



ITEfl* PhRT* 

i 154649-495 
i5^!y4e-412 

4 281122-150 

5 218111-511 



w 



QTV DtSCRlK T ION r-iFQ PfiRT* HFG REF-DES 

:? HEhDER fiSSV 32274 Hi, 2, 3, 4, 5 

?} HEfiDER FibSV 32274 ?£, 7.. & 5. 13 

1 CfiP-CER, 5SS0FF, 100V. 10^ CK03B>-562 . 94222 C21 

i CRP m 15oFF 36&V 5^ D153E151J3 j80353]CS2 

1 CRVSTRL-uUhRTZ; 4. Sm HHZ ei5-P-4. 603 MHi 30149 Yi 



73 97;33:5S 31 OCT 19^ 

flLT PriRT#, . . ECQff, . , ST-USE. EfC-JSE 
4312 
4312 
4312 
4312 



*** 



PfiGtg 



BILL OFtfflTERIflLS; 154040-485 REV B HERDER fiSSV 05::'3:20 15 NOV 19?8 



ITEH* PfiKfi . . 



211001-100 
20111M30 
201il3-i98 
2eai2-820 
754940-595 



QTV t€SCF;IPTION MFQ PfiRT#. 



MFG R£F-C€S ALT PaRT«. . . ECO«. . . ST-USt . EHD-USt 



1 HERDER DIP PLUG-14 PIN 

2 CHP-CER,1398PF,59VDai9/! 
2 CflP, CER. 2500PF, 5eV, 10"; 

2 CRP-CER.829F'R50V,lK'i 
1 LflBEL-HERDER 



CR-14P-08 490Cf0 

G2610-030-NPO-1851642 
G1719-059-X7R-3551642 
G1710100A7R321K 151642] 



*** 



PflSE H BILL OF MflTERIRLS 154040-413 RB' B HEftDER flSSV 85:41:22 15 HOV 1978 

ITEH+ FBRT« QTV DESCRIPTION MFG PfiRT« t'FG REF-DES ALT PfiRT#. . . ECO# . ST-USE END-USE 

1 211091-100 1 HEhC'ER dip PLUG-14 PIN Cfl-14P-03 4<flm 

"■ 291111-479 2 CAP. CER. 47FF, SeV; 10V G26i6t)30NP9470K 151642 1 

^1^^ 201111-829 2 CfiF. CER, 82PF, SoV, IB/i G17ie-t!59-NP0-S251S42 3 

4 291112-479 2 CfiP-uER, 47GPF. 59V. IS;^ G17102y0;vR47iK 151642 1 44Q7 

5 754*340-513 1 LflBEL-HEfiDER 68009 



fflGE 2 BILL OF HftTERIftLS: 15484&-096 REV fi PUB ftSSY-DflTfl L^JflL, FIRST RELEASED: 27 SEP 78 15:08:29 28 SEP 1378 

ITEH* P«Tt QTV DESCRIPTION FFG PfiRT* flFG REF-C€S fllT PfiRT#. . . ECO#. . . ST-USE. . END-USE. 

1 154840-^9 1 PWB flSSV-DRTfl tiiflL 22274 

9TK.RHH (HO SPEED KIT) 
£ 154046-606 1 SPED KIT-75IPS 32274 

i 

4 454840-690 REF DfiSH HO ItCCX.'PHB flSSV- 22274 

DATA DUAL 

5 254640-269 REF SCHEMATIC-DAT A, DUAL MODE 3?274 

*** 



Ff«£ 2 BILL OF HftTERWLS: :154840-69& REV C SPEED KIT-7bIPS FIRST RELEfiSED: 11 SEP 78 05:42:52 15 NOV 1973 ■ 

ITEM* PfiRTft. QTV DESCRIPTION. HFG PART*. ...... !^G Rff-DES. ALT PRRT«. . . ECU#. . . ST-USE . EfiD-LtSE. 

1 154040-49S 5 HEADER flSSV 32274 ftl, 2- 2. 4, 5 4313 

,154S4e-414 5 HERDER flSSY 32274 fi6. 7, 8. 9, 18 4313 

^*»- 201213-033 1 CflP-CER. 33eiePF. 109V. 16'i CK05BX332 a4222 C21 4313 

4 201122-1S9 1 CftP DM 190PF imi 57. O153E191J0 ®553 C92 4313 

5 210111-515 1 CRVSTfiL-QUFd?T2 3. S49 MK2 8i5-a-l 840 flhZ 30149 VI 4441 

*** 



PAGE 7 Bill OF MflTERIfiLS: 154640-406, REV e HEADER flSbV 65:38;44 15 HOV 1373 



ITE«*PfiRT# QTV DESG-RIPTION tIFG PflRT# MFG REF-DEb. 

1 211901-199 1 HEflC€R DIP FlUG-14 PIN CF!-i4P-03 49008 

2 201113-100 2 CFtP.CER,190CiPF.58'vM0:-: G17ie050X7R192K 351642 3 

3 201112-220 2 CftP, CER. 2200PF. 5SV. m ijl710-e50-X7R-225lb42 ] 

4 201112-470 2 CflP-CER; 47ePF, 50V, 10;^ G17102.'3eK7R471K ]51£42 ] 

5 754040-506 1 LflBEL-HEflC'ER 



ALT PflRT#. . . ECO*. . . ST-USE. . END-UiiE 



t** 



Ff«E IS BILL OF HfiTERIfiLS; 154946-414 REV B HERt-ER flSSY 85: 41; 44 15 NOV 1578 




QTY DESCRIPTION fFG PfiRT* 



PARI ». . . , 

2110ei-18t3 1 HERDER DIP FLUG-14 PIN 

201112-27ki 2 CfiP. CER, 270PF, 299V. 19^ 

281111-279 2 ChP-CER, 27PF. leeVtO, 19/; 

291111-479 2 CfiP; C:ER> 47PF, 58V. IB'i 

75'f940"514 1 LRBEL-HEhDER 



... MFG REF-CCS. 
CFI-14P-08 49069 

G171ti288:^7R27iK]5ii42] 
G1718-100-HPO-275if542 
G2bl6056NP947yi<]516423 
09999 



flTPFlRT#... EC0#... ST-USE.. END-USE. 
449? 



*♦* 



PfiGE 2 BILL OF' ilflTERIRLS: 154889-939 REV M mT-Sm 



ITEH* PRRT8, 
i 



OTV' DESCRIPTION. MFG PRRT*. 



FlRSr RELEftSED; 61 SEP 78 
... HFG REF-CCS 



99:21:56 12 FEB 19?9 
HT PflRTI. . . ECOft . , ST-USE. . EHCHJSE. 



4 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
22 
24 
25 
26 154014-601 1 SIJITCH fiSSV- 22274 

mmn Timm 

.1 15-tKl-801 1 CfiPiTRN MOTOR HSS^' 322'74 

"28 154916-9(31 1 VfiaHIM WLVE HSSV -22274 

29 154821-591 l riOTOR flSSV VfiLVE 22274 

20 15405*3-161 1 FLOOR flSSV-TRRNSDUCER 22274 

21 154668-602 1 W& R5SV-FILE PRO! EOT 22274 

EOT/eOT * 

22 154008-831 1 pt.je fiSSV-FILE PROTECT 22274 

EOT.^Oi * 

32 154019-981 1 COLUMN SIDE flSSV-LEFT 22274 

?4 154015-101 1 COLUMN SIDE RSSV-RIGHT 22274 

25 121506-000 1 CfiBLE HSSV-R/H BOhRD TO ■ 32274 

SERVO BOARD J7-J20 

26 154902-161 2 ROLLER GUIDE fiSSY -22274 

27 154016-201 1 TERMINRL BLOCK flSSV 22274 

28 154094-001 1 CRPSTRN RS.SV 225:74 

29 154002-061 i FAN RSSV 22.274 

46 154019-201 1 REFLECTOR flSSV — 22274 

41 754017-561 1 CRPSTRN COLLRR 22274 

42 754016-401 2 BRSE-FIKED TRPE GUIDE 22;f:74 

43 754004-901 2 CRP-ROL!,ER GUIDE — —22274 

44 721001-700 2 THRERDIHG GUIDE 22274 

45 716003-608 2 SPRING-ifiPE GUIDE 22274 

46 754002-401 1 HOUSIHij-FRi'i FILTER 22274 

47 754002-101 1 FILTER-FRN 22271 

48 754007-201 2 WfifHER-OUIDL 22274 

,9 -.754085-681 1 BRRCKET-CRPfiCITOR 22274 

"50 75401S-901 1 E-RRCKET-FUHP 22274 

51 754020-502 2 STfiNDOFF —22274 

52 754028-5V11 2 STRNCWT 22274 



4377 



4?«9 



4279 
4279 



PAGE 



BILL OF HRTtRIfil.S: 154690-999 KEV N tlTT-900 FIRST RtLEHiED: 01 SEP ?8 09:22:ei5 12 FEB 1979 



ITEM* PHRTft QTY DESCRIPTION m PhRT# MFG REF-DES. 

52 73ie03:-e09 1 CfiTCH PIN-DUST DOOR; s727^ 

54 754O1S-601 1 COVE^-F'U-iER SUFPLV :?^'274 

55 754021-001 1 SHflFT-LHTCH -22274 

56 721911-102 2 SHIM 0O^THICK 1/4 IN ID 22274 

57 752002-701 1 RRUL - LATCH 22274 

58 ?540ly-S01 1 COVER-bRfiCKET 22274 

59 754001-501 1 TOP PLHTt-riFiCHING 22274 

60 754817-701 1 FHCkDE 22274 

61 754021-401 1 GRSf'ET VFCIJUM PUMP 22274 

62 121047-001 1 TfiPE SCPRPFR HSSV 22274 

62 121910-709 2 STRNuvrF HSSV. HINGED 22274 

64 754007-202 2 HRSHER-GUIDE 22274 

65 754022-201 1 SHIPPING FRHf;£-?y0;'; 22274 

66 754618-201 1 SENSOR CO^/ER 22274 

67 754012-8C1 2 TRPE GUIDE 22274 

68 754018-061 1 SHIM-CGLUtIM LEFT 22274 

69 754818-002 1 SHIH-COLUmN,LEFT 22274 

7S 754819-001 1 SHin-COLUrifl RIGHT 22274 

71 754019-002 1 SHIM-CULUNH.. RIGHT 22^74 

72 210909-001 2 SPRING. WRvE 1-10242-006-5 85000 

73 201198-400 1 CAP ELECT RC huT 4UF 270V RlS0F4fc2 30510 J0 

74 205072 2 CONNECTOR-HOUSING, 2 POS, 02-09-1022 27264 J25. 26 

75 2vi5976 1 COHNECTGR-S POSN 02-09-1052 27264 J28 

76 15^010-801 1 REEL HUB flSSV-SUPPLV 22274 

77 205237-020 2 GRGriMFT-IffSULHTICfl 2-2607 76285 

78 754024-201 1 LRPtL - FUSE RtFLHCEHEfJT 22274 

79 121010-001 1 REEL HUB flSSV 22274 

80 216229-206 2 aR;iP.CfiELE-2/i6 WHITE 2202 25000 

81 216201 1 REEL 10 j.,''2" 5i98GS 76030 

82 21,0229-522 15 TV-RflP-1/16 TO 5/8 TV-22M 85003 
82 205288-160 . 5 GRONHET STRIP GS2 0174 
34 210002-001 1 SPRING; CO'-'PPESSION LC-022E-9HM 84820 

85 2m39-Wi 1 RING.RETfilNING-rpESCENT 5102-25H 9SGO0 

86 205024-002 1 Pifi. RuLL 1/8 ;% 7,^ 59-023-1^5-0875 72962 

87 235288-000 . 5 GROnriET STRIP GS2FI 0174 

88 218040-074 2 STDuFF-2/16 HGD, 2/4, 4-40 9225Fli40 26012 

89 210021-400 2 STDOFF-2/16 HEN. i-7/8, 8122-fi 6440 66540 

4-40 

90 210229 • 1 CLRnP.CHtlE-5/i6 bLRO; 774 R -CLIP 48000 

91 211051 -5f"5 1 SMITlH PufEf-l^nNi-faNE-OrF TH201-T 16000 

92 211151-225 1 FUSE. 2^0.. NORH-ELO.tH, 250V 21 20Ov) 18008 

93 211151-222 1 FUSE--2f;G, NGPfl-tlO, 3R. 250V 21/.im2 OOOOO 

94 209109 1 STRIPS-MRS'kEP HS600-6 175282] 

95 211376 4 SCREiJ- SHOULL'ER 7456-SS-0S22 41000 

96 206210-022 1 SCRFU SCO HO ChP 60000 

2-56K5/8 E:L»' 

9? 154012-001 1 PUR RbSV- CONTROL/ SERVO 22274 

53 206402-072 2 SCREH SOC SET |;nRL CUP PT 00000 

4-40/1/8 BLK 

99 212062-432 4 SCPEU-BTN HD SKT, 4-40 4-40X2/16 tLK 

4-40 K 2/16 ELK 
100 

181 206404-011 9 SCRF'/- FRN HO PHIL 06900 

4-40X'l.-'4 CRD 

102 286404-062 2 SCRcH BTN HD SOC 



fiLT PRRT#. . . ECOft. , , ST-USE'. . END-USE. 



4809 
4809 



4809 



4809 



3784 



4222 

4516 



i305 



PfiGE 4 BILL OF MftTERIfiLS: 154660-999 REV fl ilTT-908 


FIRST RELEASED: 81 


SEP 78 


ITEM* PfiRT# 


QTV L€SCRIPTIW HFG PflRT«. . 


ff"G REF-DES. .. 






4-40X1/4 BLK 






B 








^64 206406-011 


6 SCREW PfiN HD PHIL 
4-46X3/8 CflD 


00006 




105 206466-032 


10 SCREW-SKT HD CfiP 
4-48X3.^ BLK 


60008 




106 206408-062 


2 SCStW BTN HD SKT 
4-40X1A' BLK 


00000 




107 206410-911 


2 SCREW PAN HD PHIL 
4-40X5/8 CflD 


86800 




108 ;?66412-e31 


14 SCREW SKT HD CRP 
4-40X3/4 


00600 




109 200414-011 


2 SCkm PRfJ HD,PHIL 
4-40X7/8 






110 








111 2J.2091-422 


2 SCREIf SKT HD O^P 
4-40X1 3/8" 






112 








113 206428-031 


2 SCREW SKT HD CAP 
4-40X1 3/4 CRD 






114 








115 206608-011 


1 SCREW Pftf-J HD PHIL 
6-32Xl.'2 CflD 


00000 




116 206605-062 


4 SCRtW-BTN HD SKT 
6-32:':5/16 BLK 






11? 








nS 206606-011 


13 SCREW Pm HD PHIL 


80000 




"W 


6-32X3/8 CflD 






119 








129 ?:86697-811 


3 SCRBJ PRfJ HD PHIL 
6-32X7/16 CRD 


60600 




121 








122 








123 206608-031 


7 SCREW SKT HD CAP 
6-32Xl,'2 CflD 


80600 




124 206668-641 


2 SCREW SKT SET CUP PT 
6-32X1/2 CflD 






125 








126 266609-811 


i SCREW PfiN HD PHIL 
6-32X9/16 CflD 


00000 




127 206620-011 


1 SCREW PAN HD PHIL 
6-32X1 1/4 CflD 


00060 




128 








129 








130 213271-632 


4 SCREW-PflfiHD.PHIL 
6-32 X 2" 


vwtra 




131 








132 206106-031 


1 SCREW SOC HD CRP 
10-32X3/8 CRD 






133 206188-031 


5 SCR■EW,S^^T HD,CflP 
10-32X1/2 CRD 






<34 








^,^^5- 213351-108 


3 SCREW-SET SKT CUP' POINT 10-32X1/2 


60660 




136 


*r 






137 206110-632 


10 SCREW SKT HD CRP 


06008 





09:24:47 12 FEB 1979 
ALT PARTS. . . ECO«. . . ST-USE. , END-USE 



4376 



10-32:»S/8 BLK 



PfiGE 5 



BILL OF MflTERIfiL5: 154ti08-999 REV M HTT-99e FIRST PELEftStO; 61 SEP 78 



ITEM* PKRT« 

138 

139 213091-116 

1^8 

141 mrs-QT^ 

142 213091-128 



QTV DESCFIPTIOH. 



143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
15b 
156 
157 



in 
175 
176 
17? 
1?3 
179 

m 



213591-019 
210028-2^10 
207483-031 
207402-821 
20?40h'-y21 

207602-011 
207t05-021 
207603-921 

207102-611 
207104-021 
207100-021 
213731-000 



158 213701-900 

159 207607-051 

160 207604-081 



161 
162 
163 
164 
165 
166 

167 
168 
169 
170 
171 

172 



237000-064 
131013-300 
216413 



209990-075 

2099y0-0fc:4 

209990-109 

210444 

154ei6-301 



154016-302 
154014-391 
754023-381 
131014-000 
731642-000 

131012-400 

154031-501 
75401B-101 
754017-591 

181 -154019-801 

182 154017-981 



2 SCF'EH SOC HD, CftP 
10-32 X 1 

4 SCREW SOC HD CHP 

lf4-32;^l 1/4 ElK 
4 SCPEi'i-SOCKET HERD,- CRP 

10-32X1-3/4 * 

4 SCREN-SKT HD, CAP 

2 WPISHEP-FLhT. N'llOti 

12 WfiiHER. iFl.IT LOCK «4 
19 HRSHER, FLRT 114 

3 HflSHEP..FLRT/:mLL OD «4 

25 HFI9HEP, SPLIT LOCX #6 
15 k'fiSHER.. KLhT #6 
8 I'JRSKER, FLRT, SMALL 00 #6 

19 WRSHER, SPLIT LOCK tl0 
10 WASHER. FLAT, «19 



fFG PfiRT«. 
10-22X1" 



MFO REF-DES. 

000t10 

800ti9 



09:25:56 12 FEB 1979 
, ALT PRRT«, . . ECOI», . . ST-USE. , END-U-SE. 



1/4-20X5/8 03000 

2257-Mr94 20000 

WASHER it4 CAD, 00000 

] 000013 
00060 

WASHER «6 CAD. 00001 
WASHER ii6 m>. 00000 
WASHER #6 CRD, 600G0 



WASHER #16 CAD, 
WASHER «10 CRD. 



09000 

00C>00 



4 lmSHER,.FLAT. SHALL OD SIS WASHER 110 CAD. 00600 



4 WASHER-SPLIT LOCK 

1/4" 
4 WHSHER-aAT 

1/4X5/'S 0. D. 
2 mi, HEX «6 

6-32 
1 NUT-HEX RADIO PAnERH 

6-32 

1 fM-HEX, LIGHT, THIN 
1 JUriP £R ASSV-R/W 
. 1 TUBING, SHflHK 1/4" BLK 



1/4" 

1/4X5/8 0. D. 
NUT «6 CAD. 
mi #6 CRD. 

79fiTE-048 



60000 

60006 

00060 

72962 



H1X-1/4-UL BLK 60080 



209990-972 RR ADHESIVE - SCREULOCK 



222 



05972 



RR VIB-;R-TITE VC 3 

AR COflTHCT CEflEMT E-533 86142 

AR ADHESIVE, BLK-RTV RTV-103 

HR LUBPIPLRTE 23-02>S 

1 BRACKET hSSV-CONTROL/ 32274 

SERVO 

1 BRRa-ET RSSV-Ct!NTFM./SVO 32274 

1 RACK HTG, HRRLv;HRE ' 32274 

1 FILTER-TKH^eUCER INLET 32274 

2 REEL fiQTGR RS5V 32274 

1 kPRNING LfiBEL-CBPSTAN 32274 

2 DOOR SifiV HSSV 32274 

1 COVER ASSV-COLUHN 32274 

1 HERD COVER 32274 

1 CRPSTRH COLLfiR 32274 

1 VhCUUK PUHP HiSV 32274 

1 POWER SUPPLY HSSV 32274 



4370 



4379 



4963 



4869 

4809 
4809 

4869 

4869 
4809 



4809 



+■*+ 



PHuE 



i ^: SILL DF KHIBIHLS- IS^Kie^^-lSi REV G MTT-9a8. 75IPS. UUHL 9TK, FIRST RELEfiSED: 82 NfiV 78 «'5:2;j;44 S7 OCT i9:'8 



ITB-l* PHSIft QTV [-tSCRIPTION 

2 154C4y-fctio i Fvl'i RSSY-DRTR DMriL, 

3 15461 :'-5t.; 1 SiJITCr F'Si'^ri h\':v 

4 7545ii?-fKii 1 STEOtt Di;L-?5 -Pb 

5- 15-1937-101 1 HEAD PSSV-^TK, DuRL ^S?, 

HFj H3, RCK DE.Sf.Eli 



KFG FfiRTif fIFG REF-DES. 

]r2274 
32274 



ALT PfiRTft. . . ECO#. . . ST-USE. . END-USE 
4265 
4392 

4265 
4265 
4393 



8 7549iS-ai 

9 i5402?-Hyi 



i Fi^CHDE-Si'lITCH PhNEL 

1 :>ODk HSsy-L-uiT cu'/er 



22274 



4265 
4i92 



c 


irkK 


«&r 




PARTS 


_ S" 


CODE IDENT PL 

32274 131010-001, 002 


Data! Products 


TITLE 


MODEL 




RE« 




REEL HUB ASSEMBLY 


85 G lOOX SH 1 OF 2 


H 


DWN L. BROWN 




LTR 


DESCRIPTION 


INC 


DATE i 


KPP 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


CHK 




G 1 


t 

ECO 1959, 1960 


G.p, 


7/76G.B, 


7/7 


b 












n/c 




RETYPED NO CHANGE 


S.S. 


W/?/ 


f/fr 














APP G.B. 




H 


ECO 2679 


M.H, 


6'77 ^ 


7/7 
















PRODUCTION RELEA 


SE 
































"Wi'rKVftTON 4/76 


























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


flEFERENCE 
DESIGNATOR 


001 


002 




1 


1 


- 




731910-101 


BASE, REEL HUB 




CIPHER 




1 


- 


1 




731910-102 


BASE, REEL HUB 




CIPHER 


. 


2 


1 


1 




731910-200 


CAP, REEL HUB 




CIPHER 




3 


1 


1 




731922-500 


LOCK, REEL HUB 




CIPHER 




4 


1 


1 




731922-200 


ADJUSTABLE SPACER, REEL HUB 




CIPHER 




5 
6 
7 
8 
9 


1 


1 




710010-40*0 


COMPRESSION RING 




CIPHER 




2 


2 




731013-400 


PIN, REEL hub' 




CIPHER 




1 


1 




206604-062 


SCREW, SOC HD, BIN, BLK 


6-32 X 1/4 


■ ' ■ ■ 




10 


1 


1 




206610-072 


SCREW, SOC SET, KNRL CUP PI, 
BLK 


6-32 X 5/8 






11 


1 


1 




207604-081 


NUT, RADIO PATTERN, HEX 


#6-32 






12 




' IT 






— '^ 






. % 



5070 



Cifpher 

Data I Products 



PARTS LIS 



TITLE 



REEL HUB ASSEMBLY 



CODE IDENT 

32274 



MODEL 
85 F, lOOX 



ITEM 
NO. 



QUANTITY 



OOi 



nnz. 



CIPHER 
PART NO. 



PL 



131010-001, 002- 



SH 



OF 



REV 



Ut^UKlPliUN 



VENDOR 
NO. 



VENDOR 



REFERENCE 
DESIGNATOR 



14 
15 
16 
17 
18 
DWG 



2 
2 

AR 
AR 
REF 



2 
2 

AR 
AR 
REF 



206612-032 
206604-042 

209999-031 
209990-075 
600103?-10Q 



SCREW, SOC HD, CAP, BLK 
SCREW, SOC HD, SET, BLK 

SIP LUBRICANT 

VIBRA-TITE 

PROCEDURE 



6-32 X 3/4 
6-32 X 1/4 



VC 3 



NY-LOK 
CIPHER 



f^i 


^Us 




PARTS 


S 1 


' 


CODE IDENT 
32274 


PL 

131012-900 


Data! Products 


TITLE 

DOOR STAY ASSY 


MODEL 
lOOX 


SH 1 OF 1 


REV 

7> 


OWN G.BODDY 




LTR 


DESCRIPTION 


INC 


DATE 


... 

APP 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


CHK 




A 


NO CHANGE 


h. J. 


2/75 


G.B 


2/7 


) 












n/c 






RETYPED NO CHANGE 


s.s. 


^J^Jh 


"^/Tf 














App J . H . w ; 




B [ 


rCO 2685 


D,S 


,m^ 


7^77 
















PRODUCTION RELEASE 


r. 


/A/CO/^p £ CO -S^ifZ 


^A 


in 


^A 


M-lo 

7}r 














J. 


WHITNEY 11/74 


V 


//^coyQP e^io ^7</^? 


^ 




^ 
















ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


rv 

VENDOR 

NO. 


VENDOR 


REFERENCE 
DESIGNATOR 


-1 






1 
2 
3 
4 
5 
6 
7 
8 
9 
- 10 


1 
1 
1 

AR 

1 

2 


- ^ 




731012-701 
731012-702 
731012-800 

210444 

210709 
799017-201 


ARM - DOOR STAY 
ARM - DOOR STAY 
WASHER - FRICTION 

* 

LUBRIPLATE 

RIVET - SEMI TUBLAR 
SPRING- BHLLVILLE 

k ' 


23-02S 
H-lOO X 5/16 


CIPHER 
CIPHER 
CIPHEJR 

G.C. ELECT 

STIMPSON 
CIPHER 





5070 



PRGE 2 BILL OF tlftTERIRLS: 131914-689 REV L REEL mm flSSV FIRST RELEASED: 19:47:11 11 M 1979 

ITEN* PfiRTtS QTV DESCRIPTION. HFG PfiRT« ilFG REF-OES aT PftRTS.,. ECCit... ST-USE . ENDHISE 

1 759981-503 i 24 VDC FERH-!«3MET MOTOR 22274 

4" DIfl ♦ , _ 

4 205972 1 COi'iHECTOR-HOU'SIMa 2 FtE. 83-^3-1822 eti836 J19, 12 

5 

6 2155816-789 2 TERM-FBI 14-20R11G . 8931>ifl 92-89-1191 ]i5?"02?264 ] 295016-781 2296 

7 

Q 



ci 


yr-J^ 




^A^"S _ S" 


CODE IDENT PL ^ -. ^ ^ . 

32274 /J/Of7-a0/ 


Data 1 Products 


'"'' 77?/^(r jr<r-^/?;=?f/P /y^cS" >^ 


MODEL NO. .^^. 

>(^X SH / OF / 


REV 

A 


DWN >0j^^C:i 


/ 30 


LTR 


DESCRIPTION 


INC 


[date / 


^pp 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


CHK (?^m¥^i 




A 


^fyV^;^ l^dr^ 


£?J 


^^^ 














1 n/c TTi^yv^ 


>% 


























MFG iil4 


3']i-yi 


























Qc'^^?;^ 


«^'/; 


























REL (Af/'y 


yH 
























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 










/ 
/ 






73/0i7-/0/ 
7Jl0i7-?D\ 

T5fD^8-/00 

2amo-ffoo 


//07/S7A/6''r/?/'e <5a^fl7^K 

/y9P€ SCR/^7^^ 

i9DHrjmL, SVA" 7^65/// 
mHrSr/^L^ A70D dTT'OXy 




c/7*7/er^^ 

C/7^/7e^ 

S/V 

3A? 


* 



50 71 A.-n^:niF 




er 



Data I Products 



P A DT Q 

1 M \ o i_ 



Q 



TITLE 

CABLE ASSY - READ 



WRITE BOARD TO CONTROL SERVO BOARD J7-J20 



CODE IDENT 

32274 



MODEL 
10 OX 



PL 



131506-000 



SH 



OF 



REV 



P.WM r, T^nnnY 



1 TR 



nperRiPTinN 



INC 



DATF 



APP 



HATF 



I TR 



nFSPRiPTinN 



INf! 



nATF 



APP 



nATF 



CHK 



G 



ECR 2292 - RETYPED 



J t-S-K? 



1-77 



G.B. 



Idl 



n/c 



NO CHANGE 



3.S, 



'^ 



APP G. BODDY 



H 



£to a^n 



as. 



77 



M. 



>i 



m 



7? 



PRODUCTION RELEASE 



J. WHITNEY 9/11/72 



ITEM 
NO. 



QUANTITY 



000 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR 
NO. 



VENDOR 



REFERENCE 
DESIGNATOR 



1 
2 
3 

3a 
4 
5 
6 

7 



24 
ALU 



2i> 

s/**' 



'6 



205069 

205015 
205016 

208405-311 



CONNECTOR PLUG (12 PIN) 

TERMINAL .093DIA F (REEL) 
TERMINAL .093DIA F (LOOSE) 

WIRE ,STRD , 18AWG , IR, PVC ,WHT 



210229-523 TY-RAP 1/16 TO 5/8 



03-09-1122 

02-06-1116 
02-09-1118 

7155-lCSA/UL 

TYB-2 3M 



MOLEX 

MOLEX 
MOLEX 

ALPHA 

T^B 



J7, J20 



1429-XLPVC 



• n -^ ri o p»n 



Cipher 

Data! Products 


^A^"S _ S" 


CODE IDENT 

32274 


PL 

131910-700 


TITLE 

STANDOFF ASSY - HINGED 


MODEL 
lOOX 


SH 1 OF 1 


REV 
A 


OWN G. BOMY [1/75 


LTR 


DESCRIPTION 


INC DATE 


APP 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


CHK 




A 


ECR 1033 


H.,1. 


7.7 «? 


Pt.B 


?-7'=i 














n/c 






RETYPFD - Wn THAWnF 


S.S. 


4-77 , 


/f^ 


W^ 














APP G.B. 






























PRODUCTION RELEA! 


3E 






























J. WHITNEY 8/74 


























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


■4 

DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








1 
2 
3 

3a 


1 
1 
1 

ALT 






731910-900 
731910-800 
210569 

205008-001 


HINGE - STANDOFF, CLEVIS 
HINGE - STANDOFF, SLOTTED 
GROOVE PIN 

ROLL PIN 


GP24-062X250- 
14 

52-012-062-- 
0250 


CIPHER 
CIPHER 
GROOV-PIN 

ESNA 


» 




5070 


Ilk. 














at" ■■■■ 


















— *- 







Ciphar [jjtl 



PARTS LJST 



CODE IDENT 

32274 



EMalPnxluct* 



^^oo. 7?e/. 




yra^^if^ a^iC///?^ /gjs^y 



MODEL NO. 

SOD X 



DESCRIPTION 



//^CO^/^ ceo 3Si*( 



/A/CO^.P (C.CO 2H'h 



INC 



^S 



^^ 



^^ 



PL 



'/s^^oe-/o/ 



SH 



/ 



OF 



/ 



DATE 



77 






2SL 



t>^? 



APP 



.-^-r, 



ji ,' 



DATE 



7v,v, 






7/ 



REV 

c 



LTR 



DESCRIPTION 



DESCRIPTION 



IV/PS/Vl"^ - SI// DC 

2^/A/- 7y?FEGC//D£.0/07?//( 
£S/)/?/A^6-//<7 X 3/S 

s/z/m-r/iF£ 

3////}?- T/}P£ 

//ar-z/^-x 



INC 



DATE 



APP 



DATE 



VENDOR 
NO. 



,oos 

.O/D 



VENDOR 



cr/p//p/^ 

^6/^srpo/y) 

c'/p//EP 

ftSSLSFKimmT 
f6SC.5ffm CCKV 
C/P//PJ^ 

C/P//PP 



REFERENCE 
DESIGNATOR 



i-^OK/-//i- 



I ' 



5071 A CDP 






Pii'^C -1 



BILL OF hlRTERIRLS: 154663-001 REV B FfiN P.SSV FIRST F£LEkSED: 25 OCT ?7 16:39:41 25 mv 1978 



IT£M*ThJ?T#. .... .~ CitV DESCRIF'TfOM HFG PflRT» MFC REF-DES ALT PftRTt, , . ECO#. . . ST-JSE. . EfiD-USE 

i 216698-609 1 FnN 59-t6H2 3, 125" SQ SP2,R2 64660 



i 2B5^5~iil 2. 75"WIRE-STRD."22f!yGi IRF'VC; I'^T HHS14 

4 210555-623 2 TERfl-RING 26-22 fiWG #6 R2S244 

5 21646? . 1 TUBING; SHRHiK 1/8" ELK H1K-1/8-UL ELK 06669 



t-rt 



l~t'T£t!S-ff::e£g5-5ffr- 



< 




Products 



PARTS 



^ 



TITLE 



Cf^PSTRN ASSY 



CODE IDENT 

32274 



MODEL NO- 

900X 



PL 



< 



I54a04'-g^[ 



SH / OF I 



REV 



DWN ^/^/IX 



SSA 



7T~ 
CHK </^-a 



■77 






LTR 



/7 



DESCRIPTION 



r'/KCj<u /nr-^ 






INC 



DATE 



10-2.CJ 

zz 



APP 



''■.J - 



DATE 



71 



LTR 



DESCRIPTION 



INC 



DATE 



APP 



DATE 



n/c p^i^L^tyLC.- 



'// 



^ 



/AJCO/^P ^CO 3^7C> 



^A 



78 



XI 



MFG 



./; 



'/v^?) 



'^4 



QC 



REL 0!>n4/^ 



ItH 



ITEM 
NO. 



QUANTITY 



001 



-002 



CIPHER 
PART NO. 



DESCRIPTION 



VENDOR 
NO. 



VENDOR 



REFERENCE 
DESIGNATOR 



a 

2 

4 
5 

7 



2. 



2 



/^^ 



/)//^ 



T54D64-m 
754604- 301 
754004 -3C2L 






SMELL- CAPSTAN 
lAOE ' CAP5TAM 
UUB- CAPSTAN 

■R/Nfl-TOLeRRNCE" 
■K/NG- T6LEKRI\1C5 



mo5ioe5 

/^N 0570 a 5 

/o/ 



CIPMEIZ 
C I FH5R. 

miERmKma 
mmt c//meo. 



5071 A CDP 



Cipher 

DaUIProdMct* 



D 



ARTS LIST 



TITLE 



PW3 A 6SY - FILL PlcGfE£I, EOT/BOT 



DWN (I, i'V, 



CHK 



m 



n/c -p(. C'^^/^e, 



MFG 



71 



QC 



7-77 









H-7V 



LTR 



/? 



B 



C 



O 



DESCRIPTION 



/^/?<:)Z> ;?»^v<r 



//JC6MP £CO 32s5Z 



/AJCO^P £C0 3390 



iKiCoRp eco 36^^ 



INC 



^s 



^^ 



^/? 



CKi^l 



DATE 



72 



y 



3-7 
73 



MM 



APP 



^^ 



^ 



DATE 



^fv; 



7r 



1^ 






CODE IDENT 

32274 



MODEL NO. 



PL 



"r 54-002 






SH / 



OF 



2- 



REV 
J. 



LTR 



H 



J 



DESCRIPTION 



iMCORP.eCO '2640 



IMC ECO 5313 



lUC ECO 4IOI 



l/\/C £CO 43 71 



INC 



cw 



5-31 

18 



P\/B 



PYB 



?GS 



DATE 



^W^ 



%,Mt 



APP 



-^•^ 



if 



^'Upi^ 



DATE 



2SL 



r? 



2. 



7-'; 



1/tf- 



REL -^Jm/V 



a-T 



IMCORP BCO 37 B CW 



'//7a 



ITEM 
NO. 



QUANTITY 



■00/ -002- 



-cm 



CIPHER 
PART NO. 



SI 






DESCRIPTION 



VENDOR 
NO 



VENDOR 



REFERENCE 
DESIGNATOR 



/ 

2 

A- 

5 



7 



8 
3 



I 
2. 

2 

/ 

3 



R. 



I 

2 
2 

2 

I 
3 



a 



1 

z 

z 
I 

3 



754-008-101 
131011-800 
211131-100 
£0607^- Z50 

2.0SO IS 



FiM3"FIL£PRnrQlT ^im 
D/?ACKEr- EOT/mr mtq. 

W^. F/X C6MP, 7Sdn.jlAW^5it 
C0l\JAJQlFDK-5 F6SN 

T^Rfn-rEF\m3 d]r keel 



z 



Z05DI4 



210229-^513 



lERCf)-mF\LE,D13 D\R,KEEL 



0P3 Toe 

KR07&7SIJM 

05-09-/(95e 

02-03- / 1 l(o 



CIPNER. 
C/PA/ER. 

OFF^ON 

MO LEX 



0Z-09>-ZllCo 



Ti-RAP Hd 70 5/q' 



Ty-23KA 



A/10LEX 



T^ B 



5071 A CP 






P7A7S J fa. 




er 



Data i ProducU 



PA D 



r-\ \ 



r^ 
.^ 



TITLE 



Pm- FILE PRGfECT/ EOT, EOT 



CODE IDENT 

32274 



MODEL 



PL *- -00/ 
- QQ.3_ 



SH 



2 OF '^ 



REV 
J 



ITEM 

NO. 



QUANTITY 



oo I 



ol. 



-OB 



CIPHER 
PART NO. 



nF«!rRiPTinN 



VENDOR 
NO. 



u p N n n R 



REFERENCE 
DESIGNATOR 



Id 

n 

12. 

13 

14 

15 

l(o 
\1 
\8 
}3 
ZO 



4" 
Z 

z 
t 

1 
z. 



¥ 



150 



4" 

m 
z 

2. 
Z 

Z 



F^F\DU6 



ZOS^26-0\ 
2o64o5-OI 

Z\Q10Q-m 
2D7403-0II 

2O74O8-0II 
75'^0}S-50! 

2o7^\C6-CQ\ 



TUi3//Vi6'5^iOAiK.^-^^ 



H\X-_m-UL6lK 



/co-f^cLy 



eiREVV-pAKl MEAD Phil. 

2}VET-P0P 
WA5HBZ-6FLn lock! . 

\a/A&UER - PL- , £M . OO. 
SEhlSOP. NOOD 



^~^0Y Vfip 

AD4ZA . 
^4- 



A L Phi A 



PCI 



c/p//B/e^ 



c/z^/v^-;^ 



c rt-T 1 r* n o 



^i 


^1. 






PARTS 


L ST 


CODE IDENT 

32274 


PL 

154010-801 


wiprivr 

(MalProducU 


TITLE 

REEL HUB ASSEMBLY-SUPPLY 


MODEL NO. 
900X 


SH 1 OF 2 


REV 

:/9 


OWN ^' STONE 




LTR 


DESCRIPTION 


INC 


DATE APP 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


CHK C/^ 


'71 


/i 


7=^/^00 ^<f^ 


OS 




'hn 












n/c ytj\/^,j--t 


%M 
























MPG - ''^ ,-,, - - 


l'-2-^'> 


























.QC 




























REL (O'VH/^ 


If. 7? 
























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








1 


1 






754009-901 


REEL HUB MODIFICATION 




CIPHER 




2 


1 






731910-200 


CAP^ REEL HUB 




CIPHER 




3 


1 






731922-500 


LOCKr REEL HUB MACHINING 




CIPHER 




4 


1 






731922-200 


ADJUSTABLE SPACER- REEL HUB 




CIPHER 




5 


1 






710010-400 


COMPRESSION RING-REEL HUB 




CIPHER 




6 


1 






154002-601 


RING ASSY-FILE PROTECT 




CIPHER 




7 


2 






731013-400 


PIN- REEL HUB 




CIPHER 




8 


3 






754003-501 


CONICAL COMPRESSION SPRING 




CIPHER 




9 


1 






206604-062 


SCREW-BTN HD,SOC. 


6-32X1/4 BLK 






10 


1 






206610-072 


SCREW- SOC SET, KNRL CUP PT 


6-32X5/8 BLK 






11 
12 


1 






207604-081 


NUT- RADIO PATTERN, HEX 


#6 






13 
14 


2 






206612-032 


SCREW-T SOC HD, CAP 


6-32X3/^ BLK 






15 


2 






206604-042 


SCREW-SOC,SET CUP PT 


6-32X1/4 BLK 






16 


3 






206408-011 


SCREW- PAN HD PHIL 


4-40X1/2 







5071 A C 




Data I Products 



PARTS 



B 



TITLE 



REEL HUB ASSEMBLY-SUPPLY 



CODE IDENT 

32274 



MODEL 

900X 



PL 



15 4-0 10^801 



SH 2 



OF 2 



REV 



ITEM 
NO. 



17 

18 
DWG 



QUANTITY 



AR 
AR 
REF 



Rn7i rnp 



CIPHER 
PART NO. 



209999-031 
209990-075 
600103-100 



DESCRIPTION 



STP OIL TREATMENT 

VIBRA-TITE 

REEL HUB ASSY-PROCEDURE 



VENDOR 
NO. 



VC 3 



VENDOR 



N.D. IND- 
CIPHER 



REFERENCE 
DESIGNATOR 



^i 


^1. 




PARTS L 


_ ST 


CODE IDENT 

32274 


^''/S4^02-LE)/ 


OIUfKJf 

tMalProduct* 


R/N(; /tSS y - /-'/I E PRO TEC T 


MODEL NO. 


SH / 0? / 


REV 
/9 


OWN J^i 7r<*'yU''^ 


'7-9'77 


LTR 


DESCRIPTION 


INC 


DATE / 


kPP 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


CHK V^«^ 


//-i>, 


-^ 


.7^^i:)D A'^Z 


03 


~/7 <^'V.^ 


■Hr 














■ n/c Xr^i^^r^.y^C 


''M7 


























MFG -/-^L.^. 


H-2V 


























\ QC 




























REL C0Hf6 


1/1? 
























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








/ 
P 

3 


/ 
/ 






75'4-ddMd/ 
75'4Dd2'%l 


/?EFLECTOR~FfLE P/^dTEH 
mG- F/LE PROTECT 




( 


CIPNER 
CIPHER 





5071 A f 



%^ 



"1 ^ 

Data I Products 



PARTS LIS 



TITl F 



i^/9^u^/7? v/?ii/e /9ssr 



DWN 



CHK 



0^-f 



n/C ^^/L^.aJ' 
MFG / V,,,^, 



:QC 



REL CPl*!/*) 



e^zc 



ihi 



''m. 



W-ir 



^n^ 



LTR 



/9 



DESCRIPTION 



p/<dP ;?ei 



OS 



f/VCt)RP ECO J7D& 



WCO^P £CO ^/SO 



INC 



/^A 



A'/f 



DATE 



'^t^^fd 



2£. 



7S 



APP 



m 



X 



DATE 



m. 



f-/'<r 



ITEM 

NO. 



/ 

a 

5 

S 

z 

3 
/O 



QUANTITY 



/ 

/ 

/ 

/ 

/ 
/ 



CODE (DENT 
32274 



MODEL NO. 



PL 



^ 



/S^OAj-^O/ 



SH 



LTR 



/ 0^ / 



REV 

c 



DESCRIPTION 



INC 



DATE 



APP 



DATE 



CIPHER 
PART NO. 



JL 



7S^DM'70l 

7S''^ooS'Sor 

^o5D0^^8oo 
(fosooa 



DESCRIPTION 



« 



VENDOR 
NO. 



VENDOR 






5071 A CDP 



G/^O0V'F//V 

a^oov-FW 



REFERENCE 
DESIGNATOR 



/^I 


..1. 




^Ar's _ s 


CODE IDENT 

32274 


'"-/SiOM'^Of 


0«(alPm<lucU 


"""'^/t/z/r/y .453'K- i//?(iu(/A; s/svsz/va 


MODEL NO. 

30 DX- 


SH /of / 


REV 


OWN o^iii'Spc:) 


77 


LTR 


DESCRIPTION 


INC 


DATE > 


kPP 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APR, 


DATE 


CHK Od^^ 


- 77 


/9 


/^yfO^D /pifx: 


^>s 


'%r ffe 


■H. 














n/C 'JPftiA.flj?. 


"/'^l 


n 


/A/COfiP SCO ^/fO 


/^A 


^'"4 


*7P 














MFG 7^-.._ 


//■^^ 


c 


/A/CORP £C0 '<7/f/ 


RA 


'^¥>il 
















QC /i>r 


























REL (P>vv/b 


h.T"^ 


























ITEM 

NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








/ 

3 

J" 
Ck 

7 

// 


/ 

2 
1 

/ 

/ 

/ 

a 

E 

4R 






2miS-3J0 
2I0SSS'03Q 

7S<}017'idl 
208^/5'/// 

ei^a?9'S23 
aipsa73 

2050/5 

2 65 OH 
M4I2-DII 

20mO-l09 


si//rc/FD//r£^FNrmL rM55. 

TFmimL 'Si/P-6M ./S7rA3 

Mr6 M4rf- iz^cmM ssmsor 
/y'Kj9F ///6 ro s/iS' 

^a/V/V-MdUSING, ^ FOSM 

WA^NeR ^ SP. Lk. 
AMPSm ^ BL7^-Kr\/ 

Ik — 


y/s/'/hi^uc 

62^9-///l3 

de'0'^-eii6> 

i-^ 0X5/1 

^<i 

RTV-fOS 


HowAi6smm 

CIPNER 
/7LFW^ 

/r)DL EX 

/r)Oi£X 
6.fSEMiccma: 


P^/A/l 
F/A/^ 



50 71 A C 



oi 


V^Al^A 


&*■ ^ 




PAR"^S L_ S^ 


CODE IDENT PL ^^ , ^ , ^ ^^ , 

2221 ^ /S^07^-(907 


Date! Products 


/i^^/r /77oavr//VG /vM/)¥Me rA^a 


MODEL NO. 0/>i>0>^ 


REV 


DWN ^^^^r-^ 


— 7 


t-TR 


DESCRIPTSON 


INC 


DATE / 


^pp 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


CHK S/<^ 


''h 


/9 


/?f^?^ }fir^ 


£)r 


'Vlr'' ^-^ 


^^- 














n/c X C'l^t.Ai' 


%/^ 


























MFG ^,,_. 


Ui-T^ 


























QC 




























REL U>Hify 


in-y. 



























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 








/ 

a 

3 

< 

s 

7 
8 


/ 

/ 

/ 

/ 

a 






73/^8-300 

^DU/^-/^/ 
a/ooea 


• 

///A7(S£ MDC/r /pssr 

S/)/'<r7'r ^^^CAr'7-OFF/7)76 

^<^j'/V2f/f-/^ //y/0// 


a 5/9 -7/79^ 


/)/7i/9r7^7y} 






Data I Products 



TITLE 



PARTS LIST 



///A/^^ 3zar/r /ps'sy 



OWN 



'-fe^^t) 






CHK Cjc::^/'^ 



ty 



^1^ 7\^ C\^'--^^ ,. 



MFG 



/"'.u 



QC 



REL CO\m/> 



9-26 
2^ 






7 



,//'?■?) 



Z'-?") 



LTR 



/) 



DESCRIPTION 



/^'A^^ ^<f^ 



INC 



OS 



DATE 



77 



APP 



DATE 



CODE IDENT 

32274 



MODEL NO. 



S^OX 



PL 



/S^OM- 1% 



SH 



/ OF / 



^v 



LTR 



DESCRIPTION 



INC 



DATE 



APP 



DATE 



ITEM 
NO. 



/ 

^ 

3 
5 

7 



QUANTITY 



yo. 



/ 



/ 



m 



"/^. 



/ 



/ 



/^yr 



CIPHER 
PART NO. 



P05057 
tO5038 



DESCRIPTION 



/////6€ 310C/C- ?c'y9<r/r 

/^//V - DoiveL 

7=yA/-DdU/£L 



BO^'990-076 



VENDOR 
NO. 



3/1 C d//JK/miG 



VENDOR 



e/p/Zir^ 



REFERENCE 
DESIGNATOR 



w/7i////m awmim>'7AST 



^^/ 



/LOCr/FiT 



5071 A f 





f^i 


wA^A 




PARTS u 


- ST 


CODE IDENT PL , ^^ ^ , ^^ 

32274 /Sf(0/S^/O/ 




Vi^ll/ii^i 

IMalProducts 


""■' ^O^^A7// S/^f /)S3Y-/?/6'A/7~~ 


™"^^ ""■ yoox s„ / OP / 


REV 

c 




nwH ^i^i!i^^yu^ 


77 


LTR 


DESCRIPTION 


INC 


DATE APP 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 




CHK &*d 


"-T; 


/9 


/=>f^z:> ;?^x 


/JS 


%'■ ^6 


%1 














>v 


^ 

n/c -^f/U^.^^^^ 


'U? 


B 


/AJCO/^P £CO 3S/9 


m 


'MA 


1^ 
















MFG V)l.. 


li-7-n 


C 


/A/CO^P £C0 38<}^/ 


/?fi 


'■n%'> 


75? 














k 


QC 






























^REL COXt/^ 


H-n 




























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 










DESIGNATOR 






/ 

2. 


/ 








• 

///N/S/SOL 


\ 







<n -71 L rrio 





c 


ir^ 


rf^r 


^A^-^S _ S" 


CODE IDENT F 

32274 


''/iTf^^/^ -eo/ 




IMalProducto 


'"'Vd^W/mi BL/Xi^ /9SSy 


""''''"' paox = 


!H / OF / 


REy 

6 




DWN S?Ji^^ 


u-2 
77 


LTR 


DESCRIPTION 


INC 


DATE 


KPP 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 




CHK C/y^ 


fry 


y^ 


/^/d^ /P^ . 


OS 


'^7* ^3 


■'777 














^ 


N/C ^y(^('tl,^f..-^ 


W7-^ 


S 


/A/CtfftP £co 3?oS~ 


%l 


'if : 


't 


7r 
















MFG --Z', 


".1 '' 










^?^ 
















It 


QC 






























REL CoW^ 


^77 




























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 












/ 

z 

3 

S 

r 

8 

9 
/O 
// 


/ 

/ 

/J'" 

9" 

^ 

/ 
/ 
/ 






e///i5 

2/0/97-^00 

aos5oo-ooo 

d0555-629 
e/055S-028 
a/0555015 

aoso75 

^050/^ 
a05d/S 


re^/n/zv/^L bloc/c 

/^ei/9r-s/}///) sf/j/c /9C o/r /so 
A^/r-5Z?fz? /s/ih/e^ //?,PYc w/it 
C/^S6£-a (^w,aij9(^o, H swfi/^^ 

Tif/</r)/////L-R///6,%^ /a/OAUG 

T€m-^///G, a^-aa/wo, ^'a 
w?/r)////^i'/e//m^^^ ^^./ni 

CO/VA/ /V6lJS/A/a-5/^OS/Y 

re^//}'/y7/f/£,.o?s /)//?, Keec 

rC/?//hFd/)7,.0?3 D//), /^e£L 


^0/- /^o/ 

7/35-/ 

'uL/'/a^/cs/i 

RS/OG 

/^aca^^ 

??/S8/5 

d3'09-/03a 

oa-iJ7'e//{^ 


c/A//r/v 

/9CFN/9 

Hdumsm/^r// 

H0LLmSy6^TH 
//dU/Z^SW/^TH 

/7)0LeX 
/97/O^.^X 


UL /^30 

P//V 1 



5071 A CDP 





r^i 


'■^3%. 


«*>a« 


=^A^TS _ S"" 


CODE IDENT PL "30/ 

32274 /Sf^AS-30S. 




DirialProducti 


""■^/f/^cT/r^v^/^j'r- ("^ATAVZ /s^/fro 


MODEL NO.^ ^ y^ 

Pd^^X SH / OF / 


REV 




DWN ^-^t^^B^CT" 


//■a 

77 


LTR 


DESCRIPTION 


INC 


DATE / 


\?? 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 




CHK ^1^^^ 


"U\ 


/9 


7='^6l> A^< 


es 


U-12 
77 


















H 


n/c ?^ C'X^ix^hU 


'^^1 




























MFG 




























'■*', 


QC 






























REL i^^^ 


U1-) 




























ITEM 
NO. 

/ 
J 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 
DESIGNATOR 




3t?/ 


?02 






/ 
/ 


/ 
/ 




75^/d-50/ 
7S'/0/d'J02 
7J/0Pf'/00 


• 




^//°7/e7^ 





5071 A CDP 



2 



C'i 


^»u 


«»■■ 


=^A^""S _ S" 


CODE IDENT PL ._..,- SOt 

2221 ^ /:y^O/S-^oa. 


Data 1 Product! 


""■'^A///r/y /'/D/V^'d /9J'J'K 


MODEL NO 


900 X SH / OF / 


REV 

/6 


DWNi$c5^5d- 




LTR 


DESCRIPTION 


INC 


DATE ; 


^pp 


DATE 


LTR 


DESCRIPTION 


INC 


DATE 


APP 


DATE 


CHK '/-^Adi ^/\ 


''% 


A 


<f-->K^;p ^iF^L 


^s 


yi ^j> 


>i7 














N n/c yf/^L/<^/ie 


y^^ 


:B 


/A/CO/$P ^COJP97 


^ 


"7F^^ 
















MFG ifij , 


y}7-n 


























QC 7/-^^ 


I'll 


























REL a//rv/^ 


Vl% 


























ITEM 
NO. 


QUANTITY 


CIPHER 
PART NO. 


DESCRIPTION 


VENDOR 
NO. 


VENDOR 


REFERENCE 


5b/ 


^oz 




DESIGNATOR 




/ 


/ 


/ 




J^i06S-<yQI 


/"/v"^ /9S3 y- ^/v/rc//<fs 




o//W(r/^ 








— 


/ 




/5^d/h^l 


3yfrcHf>SSY- W0M^I^//5ei: 




(OZ/'ME^ 




/ 


/ 




zsfd/7-ao/ 


^i^/r<r// m/V^jC 




c//=y/ey^ 




^5- 

7 
8 

9 


/ 


/ 




^¥<:>/9-70l 


Z/^B^^ - ShVT^CA^^S 




C//W(^/^ 




/ 


/ 






. . i . . ■ i V . .... 

ws^/M9-/ryzd///myy97ms 


S'^/^-eso 






/O 


















// 


















/e 


^ 


^ 




^d^^dioe/ 


<SC/^^l^^/=2 //D P/Z/^/OO"^ 


^- *fOX/A 






50 


71 A 


"■ 














•" 


















^ 







J"3-3 , ^3 > 
J"3-4 F} > 



5^>^>^jj3-8, £8> 



1 



REVISION 



5 



DESCRIPTION 



INCORR ECO 3708 



^ST 



^W 



n4S 5.(2-T!^> %|r 



^-///.S 







J3-2.£2>- 



:t:C1 



/V,0. RU^HBUTJOnS 



iS-^Z 



3*54005 301 



ntv 



>S\/V4 



>SV*fc 



>5W6 



T 



UNLEM OTMERWIM tKCinED 
DIMCNU0N8 ARE IN INCHES 
TOLERANCE* ARE: 
nuCTIONt OECIHAU AHOI.EI 

.W ± 

.XXX ± 



DO NOT SCALE DRAWmQ 



CONTRACT NO. 



KCfL 



H7-7S 



^ 



"5j 



°A (M 



'-!>»/» 



l/g^^ 



r-/7-7j 



Jyr-S 



mi 



'i)\yi 



Cipher 



SAN 
DIEGO 
CALIF. 



SCHEmfinC-P^B SWITCff£3 



CODE lOENT NO. 

32274 



SCALE /y^TV^ 900)^ 



DRAWINS NO. 

35<100 5-301 



^ 



smcT 1 OF 1 



i 



rc/B/NG {10 



■/.0-4 

— ^ 







T=)- 



3- 
3-- 



r/?s/.£ ^ 



'y^rd-A/j) 











COM/. om£//mT/OA^ 

sc/9/L£ a;/ 
iv//?£ s/D£ y/^kr 




/ ) /%<^'-5P///7:///F^ 



r-v-r-^ 



(5 rz/?ce^ 




^ e Pt/9ce3 



cm czsi 



jZX 



V-^ — J-q=w- 



T^ 



LeD-iLcriJ C^ CSr 



V=^ 




SCREW 
W/ISHER^SP. Z.A:. 



REVISION 



DESCRIPTION 



dvvi5;e ;^-fZ 



Oi }'i 



lNJ<:iORP EOO 3io73> 



/NJCOPP EOD 3707 



fN)coR.p eco 

tNCORP ECO 



37 ao 



O/^ 



C\A/ 



cv^ 



iZiZ- 




3//?g 



r.;i--S 



s-isi 



r-n-.Sr 



7./t-7t, 




9) FT/^A/O^/A^S A? r//^</ 9) 



/^-fOOS-OO/ 



KV 

f 



A//f2r r/psis 



TY ' R/\P {7)/2\ 



Ph/S 


COLO/? 


c/vJ 


£'4 


.^/<£?2) 


Bawowms 


/ 


£2 


7?£0 


€/?&(£"/ 


£ 


eti 


d'/f/V 


C/?SZ£'*/ 


^ 


^7 


Mvr 


MS/F**/ 


r 


>^? 


B/./C 


C/9Sl£ */ 


9 


£J 


p///r 


<y?s^s'*je 


3 


£1 


S/^/^ 


tr/9si£''e 


-f 


£S 


S/LA- 


c/^sze'^^ 


S 


£a 


/Pfra 


C/Vjez^fe 


8 



A //V'Sr/9Z£ •Sr/?A'Z>0/rKS' Z?£yR}^£' /H^Z <S?^%9f O/ifj^/Xr/dAiS^ C^^SSX 

rA^// /Mfz?9zz r&my<p f/F^TAfs) aizifA' /p// AA/yp^fyS. ryA'-^oAA/ ^^Ayzf-s: 

/^.EQUALty space: TV -raps, I EY£/f'i 4 //\/CH£Z. 
/.Ad;P -SC/yeAf. S££ Z)iV(P ^S^OOS-'SO/ 



T 



uNi£» OTwmntc wecifieo 

OMKNSIONt ARi IN INCHES 

TOLERANCn «I: 

FMCnOMt DCCWULt ANOLEt 

± <r .« ± ^± < 

^ .XHX i^ ^ 



DO NOT ICAU ORAWINO 




SAN 
DIEQO 
CAUF 



y^/v^^/9ssy-SM'/'oy^3 



CODE IDENT NO. 

32274 



MAWINQ NO. 

/s'^aos-oo/ 



^^AiiiU ?OOy(^ SHEET / Of / 



MV 

£ 












J// 

1 ^ir<f X7-/9/1 '/^ 



^s/f/r/i^/m. '3 



7?9ne ^r/W/if^/9ssy 



lt\^cifehy 

Se£D£TA/i 



J\ use. ITEM 9a FUS£ fOK 1S//3S HXT US£ IT£M 93 FUSS FOK nO/Z70 VCLT 

'—-^ RCACe EXTKA FUSE //V BAG J TfS TO /VXMCEtfT SnWOCf^ 

/^ npfCY .03 D/ff BSAD (/iF-p^ox) OF /?rv 
(item /t,9) ro co/?A/eff'S /A/Z)/c/>r£D. 

A '"/ooivr /55^/' c^os/r /9s mss/azs ra r^/v; peess miv/u oiu pump td 

ITS MAX/MUM. TSAVEL. COMPiBSSIMG BASI^eT. TIGHTeAJ SCeeiA/5. 

/&\ INSTALL SH/AtS UNTIL .503 D/M. IS OSTAWSD. 
A i.OCAT£ 4" f^ASTEN TY-ffAPS-J £U£.F?y4 /A/CM£S- AS ff£0^0. 
4 IT£M5 NOT SHOI^N; /TCM BO-AACH MTa HO^/?. /0/((^,jrEM &S- 

5H/PP//VC FfiAM£, IT£yiS 137, IS4, /SS-<7rY4 £ACH.SHIPPINS »Oi^/^. 
A fi£MOI/£ NUT^ SH/M, /r£MS 3 <? IS OP ASSV /s4ooa-/o/,4 

SC/}£tV /?OLL£A <iO/0£ TO TOP PCAT£ . 
A APPtY l//BffA-T/T£, IT£A4 l<i>7, AT /A/STALLAT/OAI. 

A A/vir scpi£iv6ac ioct/te, /rept /c&, at /nsta^-lation. 




miWING LABEL 

c/9P.yr/9M /9SS y 
4 ) sr^asjT z>/sc 



W\ ^CPI£h/ f?) 



sn^MS /9ssyp-/z£ ^m^^^£aT/3or 

JV/9SiV£^- S/'Z/('^) 



7b)A'££.^ /VO'S /9SSy-~$i/PP/.>^ 
f^££^ NVgS£7T//Y<5' AOrr - ■^°^) 

^ sroorr-^/ih //go, ^1^4-^0 
@ j'r/Br/./ fg;A 




^Ph/S p>ssyp//jf y'i(v?sf<rr'£a^^<:37-{'/vooD Aor^//o^A') ^ 
s £/?£>/ de) 

'F4^ M9SM£^- FL , 5M, (X) 



/e. /T£MS MP. 26 /WD OV AK£ ^MO¥lir //IF 

FMKTS /JSTS /S4000-n9. /T£/VI5 A/e. /TMtOlS 
AS /iFft/C/ieiS, AK£ SffOtVV OV T»£ 70F' ASSY, 
.FARTS USr, 5££ BAi» //O. ///OFX 4S4000-000. 

/a clbau MAriAxi suefAC£S OP Gf\stx:r * 

TOP PLATS IVITH IIJHIIil'=,OL . \AIM£Ai THBOU6H- 
LV Ci£AAI , APPLY COAJTACT C£MEAJr(lTeM 
IkB) TO BOTH SUHFaCe^ ( TOP PLATE f 
GA^tier). ALLOlV CU/IIHSG TIM£ . 7»£A1 M- 
STALL BASl^r 723 TOP FILATE. 



79) /r££^ A/i/S /9ssy 

Ci^££/ /V(/e .S£/T/yYa -.J90 ''' 
(s7) /^£/£jC 



COATV / C0/.0/? COOe Z/9S//f 



NYLOfl/ MjS/Xfi 
ITEM l4-i5 



DOOf< stay ASSY 
TOPPLFITe 




177) OOOP STAY ASSY 

95) SMouLuep sCFiEh/fi:) 

^ IVA5H£Fi, re /\/YLON 
^ WASH£fl, FL 

ryp'- S££ j££'r/(yY' y-j-' 

'^m/Vi£PlAT£ 

(2oc/ire fiPPRox. p/F/e^e 



/l\.SC^£)^ 

r/v/?ir/u}//rG &c//o£: 

M9YSF 'SP^/zYe 

install IMASU£P ¥^ITH 
POLISHED S/0£ I4€R£ 

e/9S£ 



/^OAf 


OWY 
ATO. 


COFY/Y 
COLOP 


CON7Y 


CO/V// 
CO/LOP 


roMFps/Pfiiy 


J/-* 


y/^/i 


P/f C/S* 


y£/i 


sscppsmy 


J8 


X£0 


PS c/s 


P£0 


seS'/pp^r 


J/O 


BX./t 


P/OC/S 


£tZ/C 


S/-rPA^£-i/P 


J/Z 


Bli/ 1 P/Z c/s 


3/.(/ 


x7xr£^:sypi^y 


jes 


6P/Y pes c/s 


apAY 


/Mir£)f-7X^£,l/P 


J£& 


SjLA 


P£<i, C/S 


3/./C 


p/i:£P^/£rr 


j-f 


/?£D 


Pf c/s 


P£0 


£ory/ffar 


JS 


/f£D 


PS cys P£D \ 


ssmc m/YS 


MS 


6PAY 


KB C/s 


(5P// 


T£}f>*/s/<xriissy 


J£9 


3P/Y 


P/e9c/s 


SP/Y 


coNzsu/Tirm^ 


J3 


P£D 


PS c/s \ P£D ! 


'SMrmmc 3£/YS£ 


J^7 


GP/Y 


pajc/s 


GP/Y 


.SMrc/v-TMiffmmi 


JJO 


P£Z) P30C/S\P£D 


r/?P/£//£PO 


J2/ 


??£D Pe/ /i'i/ UP/T/£ 


r/9P£ //£PD 


je& j r£/. p£2^u 


P£/9D 


C/IBLe-H/hTO c/s 


jr \ /£/. P7 c/s 


y/£/. 
ap/Y 



* c/s = \'ONrROL/S£PYO 



/5iOOO-999 



M 



dust DOOPfPeF) 
c3£CT/0/Y J-J 



SP/fY/YS fo 




hP/tS/YS/?' an/OS 
rY)P£ 60'/£>£' 
^.F)s/Y^/^-3t//0£ 



A/a. //Y/}£-x S£ir yff-/oaa-/c>o.p'£-y^4£-/F 
ra z^s/V£s /YiyA/S£P'<£z> p^pprs y/sps 
p-ap" spiFPYp-pc coYY^y/^/yAyppYaYYis 
PiYYO Yfssy PtfyYS/aYy' y<£Y/7r/p<s. 



y/or£-^/ 



iSRpcr 



'<ooo-tw 



SHEET I OF 3 



DSrPf/L 'PI 
SCY)l£ /?.' / 

e PYPics-^ 




i 



TO P2& 




see si+eer T 



GROMM£T 

RTV 

Z PLACES 
y-@ FlDEe-TEAWSDUCeii lUUET 

(jfc^ COWTACT CEM6WT 

(IHSTALL /I5 SfK>\m, CeNT£KIN6 
OVER TWO JKANSDUCER INUT 
HOLES ON TOP PLATE) 

TO P30 
TO PJ 

y^cuuM PUMP flss Y A 
Je£ DE.miL a," [^ 

TO PS 
^^ y^y'-^^ ^I^TCM ASSY 
"^ ^y/^ @ SC/WAV (t) 

y^ y^ @ /v-^S/ViW, s>9 ^a: ^*j 

/^ @ yyASH£f!, PL. fi) 

Y %RTy 

PZ6 

pe 

CAPSTAA/ /40T0A ASSY 
SCPCM/ (S) 
S£T SC/?£/^ 



LABCL 



/90/e70 I 



\^ COVER 'POWeft SUPPLY 

^ scpew (3) 

IVASMSR, Sfi LK /3) 



POWCR COT?D 
(AQCSSSORY tT£M) 



/S4000-999 



M 



SWfiNQ 

I54O0O-J99 



5HEET 2 Of i 



T 



ill!£_s 






£jea 




r^M-n 



Cachyi 



Afrr-900 



32274 



I54000-'n9 



'■■^ la^^ 



g " f 



« 



i^ SHAFT 
(mWBRIPlATE 



{^ VACUUM l/AiV£ (^££ HETRIL ' L^ pfe9) VALI/E. MOTOR Ai&Y 

)sCR£W(e) r-(^SCR£h/(a) I Msc/fdh/ (2) 

@ WASHtR, SP iM. (2) 




Ss) R£TAININ<i R/NQ I 



f&i) SUM 
i PLACeS 



[a*; sf^K/zva 



ROt^ /^//V 



WA5»£R. SP LKfe) 

\ WASH£R, Ft. (Z) 







«5 WA5M£P. FL. (2) 



SEE sMegr 



ZD 



PAiVL 



I NUT 




)r 



€I£TAIL *B* 

o>rc///scAi£ £■■/ 






)//ayv c-c 




SCAiE f:t 



S-TR/V^2Dl/C£K /9i3V (mf/^^ 







e^jiCAT /r/ft£ p//</e 



SCRSN 

mSM£R,S/liH. 

WASH£R, FC. 

■^K/fceS 
BRACKET- PUMP 
SCR£I^(£) 
WASHER, SP a<.(4) 
IVASH£FI.FL(4) 
COye/^- BFIACM£T 
SCR£l^{f) 
¥/ASH£P, SPLKf^ 
mS»£R, Ft{4) 
GKm/i£T STK/P 

/DP /^/irec^cr) 







QROMMET (g 
CCeAK MR£ TO P/A/ t 

SIA: h///?£TC P/AJ2 



T£ffM. BLOCK Assr(^/r<r asm/'/ '//') 

SCR£tV (J) 

y.AS»^. SP. u<. (,) ^^ ^^^^^ ^^^p 



DETOIL L 



iK)CONN MOU&JNd 



COLUMN S/D£ ASSy- LSFT (33, 
SM/A>J-COLUMN,L£fT @ 

sHfM-cowMA/, terr (J5 

SCR£IV(7) 



.503 



VACUOM Rl.OClRASS'flSO^ 



jtourw ruB/MA mem 
T^/iAaoucen ro Met.m 

W TOf AtATE AT HMCOUAH 
S£»/SM/& S-IAftrCH 




t'yT 




(9/) SIV/TCM 




u. 



CiOO 



s 



K 



<3rT<? '^ ' 





SCR£(^ 

niAS/4£/i, SP CK. 
MASHER. Ft. 



3MT-CAA*C/Ta/i 
CAPACtTO/f 

sc/^ty(e) 

n»SR£R,SRtK(2> 
WASH£R, PL. (Z) 



L 




FROM POi^e/i 
SUPPLY ASSY 

De.TA/L D 
5CAL£ /,'/ 



^^ 



-/^/fo^ r/iY(^/) 



TOPZ9\ 






s&cr/cw £-£ 

SCAL£ / I 
CO{/£R NOT SHOI/YN 



SCALE 12 




S-[ 




fS40oo-<}n 



M 



P/fOAl /!>A/\ 



X @ tVASH£fi,SfiL/<^ 

iJ*?!ZLV rROM S 60*^/ePt 
\fim^»ny^ A»we/t .stiAAtr 

~ y — eiJ(MM£ ^t/K)A^ 
POfidER SUPPLY 

- V/HT IVtR£ KROM 
POf^R SUAPLY 



tW^/NS O/AC/fAAt 



QW&Na 

154000- ?99 



iHCET 3 0FS 



'TT^rr 



/*f/r- 900 



I 



^Lf__ 

3'" rem . 



SI 



M 



■^' 



Pt[ 



/JLJTTT\-J 



N 



CN 
Ov 

t 

s 



--^5-' 



/?£C£PTACL£ 



L__. 






__§/ 



J ! 



9-9 



6 



S 



a 



/>^ 



F 






-^ 



-o 2 o- 



^4o 



60-- 
-o 6o-f 



I A B 



REVISION 



BNirH, RELBfii^E. 



~J^ «2z-7iJ^r "^i/m 




A 



FAN 



n 



1 



2- 




i 






I J 



:i:c/ 



»>?/ 



i 






cz { 

I 

-o- 

I 
-o- 

I 

-o- 



J/4 






A-/ 



STATE 



i J^9 



-^a — 



TERM/NAL BLOCK A5SY 
csoo 
-<4Hf— »> 

39<? •/*<: 



VACUUM 
POMP 



B 



/3^ 



6^ 



t 



JOB-*/ [/ 



/^ 



D0N0TSOLE0R»>WN0 ^ IIJ^,J^fi^ 



?^ 



HKiftlul/- 



S^rr: 



7-g^f^ 



r^ 



eS 



2^Sf^ 



&^ 



TS 



mf 



in 



t^L£t 



M 



SAN 
OtCQO 
CAUF. 



SCHEMA VC D/A GRAM - 
M7T 90n Poy\/ER D/STR 



32274 



/^OAf£\ 9g<a?( r 



55400<?'99a 



ULL 



\ 



C(W/V 



J0.O0 




J.OO 




rCRM 





REVISION 










LTR 


DESCRIPTION 


DWN 


DATE 


*PVO 


DATE 


A 


<f/V6^ /^'ec 


/?J 


3*'!f,^_ 


?y?« 


6 


iKicoRp e:co 2>i£.75 


Cw 


%hz 


'^'r 


^-■t-i- 


_c 


INQORP ECO 433S 


cw 


•^ 


2^- 


«-ra-8 






5 /'^/^fT^flS' 



/j/^^Vxy 



<^ jf^EStS7Dft /l\A> 




CO/V/V-/T£^ 5 




hrr/^e5/D€ W£l^ 



A FORM LEADS OP R) CXTEM <5) 7D RT /-O-E F^TT^RM. 

^\/MSrjQU flESISTOR ft/e' solder all WJRES to pub B£f=ORE . //v/STZXLL/MS C4PS C»^C2.. 



J^r/^yS. 



IS40I7-OOI 



aMEET I OP I 



T 



©) W/XSV-IER-SPLK 

^ V^-ASHER- FL 
4 PLACES 






/<s'¥a/^ac>/ 



u//?j^ r/?ff/.£: 



iv//?£: 


F/?(M»/S 


ro p///?j£- 


rocoMv 


r£/?M 


/r£ArM>. 


/>///M>. 


/il9l&C£/?//0. 


P/UATO. 


rYF£ 


/o 


/ 


— 


/ 


y^m£ 


/o 


2 


— 


2 


r£/mu^ 


/o 


J 


— 


5 


F£Af/9l£ 


/o 


f 


— 


y 


F£AMl£ 


/o 


S 


— 


s 


f£Af/9i£ 


/o 


^ 


— 


d. 


££/Wl£ 


// 


7 


J 


— 


/?25y*9 


// 


8 


/ 


— 


//2W? 




SAN 
DIEQO 
CALIF. 



/%^a /p^sy-z^ivzw^Siz^/^i^ 



tot 

c 



32274 



ORAVMa NO. 

/s-fo/r-oo/ 



'°"'/*g&:^l AS^/K|»HKT / Of / 




/^ Q39.40,47iE,43 ARE SE-LECTtD TRA:\,'=il5T0«S. ' 
t)EE SPEC DWG *199(i03-ICO. 

fc-THIS JUtViPER WlRe TO BE REMCVED 
"-^ DUTOMGi TEST. 



2.. AL.L UUMPEJKS) FOR 

//s/-HOU3e. TEST/NCj ONUy. 

I. AL.L. Re.5l5TOR5 -ARE. l/'^K/ ^ 
S7o CAR&ON COA/JP. 



/spTE-S! aA^t-6^6 oTHE.R<A//^£- ^pe.c/p-/e.o 



Pi,i4 



1 




(ZH l<) «£V CUfit^P ■ 



^339 

-^WV 

f.-JK 






< 



MPiZIZZ 

-w — 







2..E.J K • 






2.0K ^<3 
C^H /S) 



C5M 'S) 






^259 



//S W /7. 






RZSl 



— vw— f-VW-t 
//3W (% 



//s *v < 7. 



f^ 






<f.7K 




(■s>H !<») He.i/^aN 




'OO K I 1_ . 






— vw — 



-vw — 

lOQK. 



^ 



50 V 



•^ISfc 



.1 — ^A^^, — 



11 — ^A/v 

3feO K 




(0)tP2.7 



/O.OK 

//a *v /7o 



KAtViF' 



(S>H II ,12.) 






cut 



/^Z./6 



//a w /7. 




-^wv — II — I 

/OOK ,2>i,uP 



/?2/4 




5'0'< 





TP3i 



+ ^OFF 



(S,H I l,IZ) 



■ — XOFP 



•*/3fc 



Kzn 

. ZO.O K. 

;/3 (V 1% 



f^zia 
-wv — 



(o)TP2/ 



^ 






3540/a-300 



- + ZOFF 



4 ^AV^ ' 



/R/9/WP 




(^5H / / ) 



/^ND 



RE.E.I- 



OFF5ET 



OOitVff/G A/0. 
SM££T ^ OF 



^ '^^^^~ftr 



DO NOT tCALf MUWMO 



CONTRACT NOl 






UWMdHO. 



SIZE cooE nerr Pia drai 

D I 32274 |35'9-0IZ-300 V. 

lou I 90QX. |"aT£. Of 



i 



OEScnpnoN 






WCORP g.co a»i3 



IKICXHSP £"C0 345 3 



INCOI^P ECO 388 a 




A/ 









|Ti-C 



■LLU^ 



/"irvv^ J. 



■^L'lT 



H^ 

->l — 

— W 

CAS/; 



A/ 

r~ 

|t3-6 



T/-e 



C/?22. 



-rrra^ 



4- 




R.44 



CK.I4- 



—m- 



_nnnrL^ 



-►t 

C/Z/Ca 



+/Z.S/ 







+5V 



TP3. (o) 



/^ f. O — ^v^— 
CSf/3) '^^ 




R2.C 
aao-n. 



/ess 

'1 — wv- 



CR2.7 



/ L.-2. 2 



^^ijjjjB 



SOT 



L-l 






n^ 



C25 ^ 
.002Z.Jijf 



zoav 



3.7S 1^* 
AAA^ 1 



CR2.6 , 



O/z. 

i/^fo336 



►tJ^LLUT 



n /?/ 



J/V56I7 



/?2y I 



^WV — 



(ZRZj 
JA/S6("7| 

J 



RZ1 

=>30.n- 



caz 



.ooaz///' 

£00 i/' 



f?2.Z. 



R2.I 

33on. 



_L c/o 



^SOV 



K7 sosT 



//a w 



^l/^'^>} 



/^>N 



7A/SS 



-J^ 






T3-C| 



Tl-C I 

^ I 

-(^ — — I 



'*ov' 



V 



pa 

RED 



n 



c/5/0 



£A.'fc336 



^. 



f?4B 
-AA/V^ 

/o.n. 

/343 



3.3-n- 

I . * 9 ^VW 



A/TTTL 



jfuUULT 

.1* ^ 



■ ►h 

7/ve>BI7| 

W 

— n- 

CfZZO 



' 1 



3 
5 
<• 



Al 



TL-B 



/ov 



35<=fO*2.-300 



Q)TPZ. 



fZ/5 

-VWV 

/O.OK „ 

-WW 






„ 53.fcK„ 



/O.OK, 
/7. 




6' 



'»-/a.fo 



CP5T/S/ I 



C/^PSiT/^N 5Eavo 



UM»flHG MO. 

S546/Z-3O0 



SHEET 4 OF 



T 



TotauHcn Ant 



■T^ 



DO NOT SCALE DRAWHM 



COtmUCTMO. 



^ 






32274 35«^0/Z-300 t/ 



900X |»«^ T- w 



P& 



_i 













DESCnifTION 



EL^«: 



a£.t_ 



/AJCDRP ECO 32&S'- 



Z^W 



liaC ECO 4i9Co 



///<:; ecq_4^l_ 



PVfi 



/iw/ 



1 



^ 



^li/7S 



^J/ 



^£ 






j*3 



35«W<2-300 



^/« 



3UPPLy RE.E.L- ^ERVO 



eaui/i/i/& MO. 

35-4a/e -300 
war S '"' 



T 



DO NOT KALE DKAWWO 






CQAs/TAOf- / aeiA VO 



32274 



MUWNM HO. 



35*^0(^-300 



900><-|»Ht«TS 



jir^ 



/93 





(sh) '^' 



SUV 



(smiiiz) 



t 



i54O/^-30O 



(SHU) 



-SUPPLY" H^ELL. ^E.R\/0 



36<0/^'306 
■su££T Q or 



nWCTKMC OeCMAU « 



DO WOT SCALE DAAWING 



CONTIIACTNa 






s3CHe.M/9Tt(i, — /c^e ^ 



coA/Tao£_ / seiiRvo 



COOC lOeiTMO. 

32274 



i 



DRAWMG Ha 



as'Ki/i-^ioo 



900X 



SHEET ^ Of 



FiO 



i 



+5V 



r 



+ 5V 



7<H.SII 



TUOfK 
(2H II) 







7'9/-S// 



ig)^ 



^5 ^ 

('3H a ) 



y'^i.s/ / 






,t_wv- 



,i-AAA^ 



4v 




::iiE> 



RS2 J 1 

-^AA^— * [ ^//SO/tf^ J/ 

H .OOI/jA >, T 

— ji , L i 



7<*06 



-AAA/ — '► 
SbOrL 



)rL I • 




^2- 



n 



T<f-/q 



I 



T2-/) 



T/-/^ 



T5-/1 



J 







as-fOJi-soo 



i4j9 



T/9K£.~UP RE^eC ^CAVO 



SXAItffMe /VO. 

sneer 7 o/^ 



T 



DO NOT SCALE DRAWMQ 



^ 



^Rh*! 






coot lOClIT HO. 



32274 [35<?O/Z.-300 

nam I yooX lnMT? o 



-SMt 



1 



OEScnipriQN 



moiRP eco 3Z&S 



iNconp E-to A'HA 



IMCO/ZF" ECO 3453 



/fi/ca^p eco 38 a z 



It-iCoaP ECO 45S1 




/?2 



|-TJuuJ4^^^— 




X(.3 

5// 7 /5-/«r 



xuv (smi^iz) 



3S'»ofa-3oo 



(S>H n) 



I fa t^ '7<. 



T/^KE.~UF> RE.E.L. 5£:«VO 



3S4-0IB-360 



sneer 6 of 



T 



DO HOT SCALE ofunnNa 






^•2?-' 






WZE CODE IDEKT HO. DmWMQ HO. 

d| 32274 las'qoiz-d QGjg;. 

»"" I 900X I"*" 6 



PlX 



i 



r 



lOO -SOOr 




^IZ\/ 





I ^ 






-^2.> 



«02. 

ZiLOSi. 



-^' > 



CSCHOP 



RiS/ 



('-5M /S) ,o K 




■+/z.-^ 



. R/SO 
■ /O.OK . 

e/V570<f 



/oov '57. 

HI- ' 



10. OK 1 '/7, ,^^ ^"^ 






1^ 1 Rl&2.\ 
'/ . > '* i HI * . 



? 



"-/ZV 



ao-^luf 







S)rP30 



TU (K) 

(SH II') 



rfp L /OK, 



CJto 




r- 



GjRN 



TPZ'h 



V/IO 




"1 . . 
->' > i 1 v/lC 



I ' — NOT ON pce — 



-^i<- 



1 



3S«?0/2-300 



lAl 



rf</^fs/S>DUC£.R dOA/V&f^TER 



SfiRWlNG ML 

3546/ 2 - 300 



'SJ4E£T 3 dF 



nACTMMa DtCHMU MK^n 



DO MOTlCjm WUWINQ 



^: 



SC/-V£jV3/57"/C— pjve 
COAV7-/ROZ_/a£./RVO' 



COOC IDB(T Na 

32274 



■35-?0/£-300 
900>c. |««iT 9 Of 



w 



9 3>'.:uc,>' 



-7 




+ SV 



R'i- 



I.6K 



Ft2.lO 



(5H IS) 




5S^OIl.-S)00 



V 






j_ (C.f<T_NOrT ON PCS) ) I 



SfOiWtMQ MO. 

354012-300 



•SH££T 10 Of 



2i 



OONOTSCAU CNMWMa 



AWWOywj 



^Biy' 



iJ 



(LONTFKOl-T^e-FKs/Q 



D I 32274 |354Q<Z-3QQ V 

"U^ I ?OOy< |»«IT/0 OF 



^/. 



■.:> 



i 



CAPSTN I 
(SH ^) 

RAMP 
(SH IZ) 



PS 
RED 

TACH -^ > 



TPI2 



Rfeo 

lOK 

1% 



TACH +5 >- 



V 




cno 

56V 5% 



-If 



R422 

4.7 K 

i — ^AA' 



I — ^AA^ — 
3.0.K 

HI 

.0017^ 
J0V,5% 



+IZV 



— xof^r 

^3H 2) 



RZ.'M- 

-'VSA, 

Z.Z.K 

R29fe 
-WV 



©TPafc 



50Y,£X^ 



V 
-.'2V 



U33 
4l3i) 




(9)T/'23 



1% 



HZSO 
50K 






-wv— 






R32.2. P32.I 



CI2 






«32.a 



;■ 



■50 V 



W 



15 



v/<v •— f— ^VW — •— AAA( — *• 



^•|§<^ 







Ub3 IHStOIZ. 



■+IZ\/ 



J3K 



R3I2. 
/50K 









R3<X> 

_AA/V 

to K 

--WV — 
5.(K 






«i99 



azoK 




CC5M i) 



+ X.OFF 
C^H 2.) 



^/3fe 

^50V (p) 



33K I 75 K 




(SHifc) 






/OK 

■AAA^ 



R3I3 
/OOK 







ff29( 



4.3K 



4.3K 



1 



C.'27 1 
■ OQAljuF 
50V 



CIL8 ^ 
039xiF 



^ 



1/44) 



S 



o 



^ 



DescwpnoN 
/fJCOflP £C032ef 






IhJCOP^ ceo ^'H 



INCORP ejZO 3i^lS 



lUCoRP Ecaj44&. 



irjcoep exo 35/& 



/AfC ECO 35ii.& 



//vr /fr^J j^^^ 



IMC ECO 4I30 

iHosRP eco 



43&I 



-CPSTN 
(SH 2) 




nz&i 



M;t^ 7SK M ^ 




r 



•?/3to 




(S,H /5) 



/?330 Cl'^9 



10 K 



r* 



50V 



R5E.T 






•T^.aK 



C/foS 

■»/3fo 



R3ae> 
-^wv— 

^.3K I iK 

4:ci"*7 



17 



I 



.oti.t//' 



<7 



U&4 
<?/3fe 



TUDfK 



CISl 



-^UE.RR (5H 12.) 



<Jfa7 

«3l9„r 
I — VNA, — q- 



ayCaw /5) 



IH&OIZ. 




R3I& 
100 K 

n 



^ 



Ubb 




g 



5'K)/2.-3O0 



3UDR 
C3H 6) 



nr 



3540/2 -3aO 

■S/iE£r II OF 



T 



sr:^^ 



DONOTICMU B 



eoMtittcriioL 



Cipher; 



CONTROL. I SE-RVO 



D 32274 3&<*0/a-300 2 



I 900X 



/I 



?& 




F^ 




+5V 



no -l^ 






as 

2fe 
27 

za 
I 

z 
3 
4 

/a 

/9 
W 
/O 



+SV 



/OK 



/MT 



/2. 



U72. 

^7 



IE.1 
ie.O 

INT 



zz 



zc/to a} 

■^ zc/to f 

— z-c/to 2^ (<V^J 

^^ clk/t<, ^ rA//<='^ 





+ IZ\/ 



+ 5V 



-sv 



77 



RTS 



'5 



2«f 



$ 



+ 5V 



^ 




i 




+6V 



+ I2V 



■f SV 



-sv 




/>( 



/Is— /?& 



/}7-^/l7 












2 P^06 
-O7 



Ro/wa 



OD 



T 



/2 



/3 






C3I 



C52k>2./lf 



R/«l/s/) 



«o 



OMmWG MO. 

3540/2- 300 



T 



J 



DESCRIPTION 



ejv/c 



Ret- 



IKJCORP £CO 3ZaS 



iNcoFKP ceo ai-^-ia 



//^coRP e.co 3^<s 



luca^p BZ<=>J■^4S 



lucaisp Bca :545(£> 




OUTa /"SH /<») 



#rJ3 



(5H 



V-SV 

'330 A 



C?)TP3fe 



+5V 



US6 

7«»-0^ 

3odv , 



<HS7 ^ 

/QOV 



U66 



>fo60-Q.' 



7^0*?- 

•a35>2. 
■660-n. 



7«*0<^ 



I 



lOUt 



o 
uei7 



7^ 



.$ 



y/ 



-I-SV 



5>- 
v>- 

a 



>*v. 



<5 W 



fiv^ 



I 

I ORI-VE, 

1 ^e-t-e-CT 

I ^w;tch 



~l p30 PCD 



L, 






CHO 

— ^- 



i 



c«/oo 



15^ 



CI3S. 






R355 
220 SI. 



-OC< 



-OCU 



OCJ 



-OCIVX 



35*H3/2.-300 



Lxseu 

(fSH IS) 






• ommiH ■Pcem 



00 HOT tCMJE DHMnNO 



COHTRMTr NOl 



^ 



Oiphe r 



SAN 
DtEQO 
CM.if 



CONTFi.OL. /.SEj^VO 



32274 1 35'?^Q/Z.-30q J 
— I 90 0X. I— ' /3 * 



;7/<iy, SC9 



ONL. -^ 










tisO^ 



'-^^^ fSHfi) <^32. 







('-5H ;3) 
(5H t3) 



OfAtHMG NO. 

35^40/2-300 



•SHEeT /4 Of 



T 



IHII IWLl MWUi in» 



gefay; 



co/vraoL. /~S£-h\/o ' 



COMN 

32274 



3S<K)/i-300 



I Vdox jtwCTA?. w 



p5:.;?f?./^,/ 







• • • • • • 



i«« •••• • 
••• •••••• ••• 



• • • • • • 

• • •••• ••; yl, 

~ {••• •••••• ••• g 



A 




TYP la PL/sCES 



^ 
•* 



• • • • • • 
















13 



i^-'T^ i^"-^ 








ii?r^) 



^f^' ■f^l'l^/ 'f^f^^ 



i^/B^yQ^' /®Vjfev3^ 



BOARD DETAIL- NEXT PA3E 







ffl®^^2y« 



2feq SOCKET 
XU12. 



\26IJ50CKET 





7Vl * * * * I ^^^ 



•en* 





SOCKET 
VCUS4-, XU85 



washer , nyuom 
ivmWsmer, flat 

I WA-oHER, SPLIT LOCK 
I NUT MEy 



A 
A 



INSTALL OUMPER USIMG ITEM Ziga ^ 300 
10 PLACES AS SHOl/sIM, 




LABELASSY 



DRAlAllNJG S>HOMS FUUUY LOADED 
CONFIGUPWfTION. SOME. Bi:^T£> MAY 
BE OMITTED FOR SOME COMFIGUR/CTIONS 
SEE P?£iRTS LIST f=DR DETAIL.^. 



PRIOR TO MOUUHWO XFMR5 REM<VE EX6(5T(WQ HARDWARE 
(UPPS? hJYLOM mstei^,U»/B?l^lJOSJ WASHER FLAT WASHER; 
SPUT LOCICMKUER&HEX hJUr) lUSTALL W/OJ BOA?D AKJCi seCUl?^ 
/M PLACE US/fJti MeOMH/^E PRB/IOUSty f?EMaVED EXCEPT LCMEK 
unjM tA/ASHEg. TCP 2 PLACES (JI-TS\ SOLDER L£AOS Tb 
APPROPIflATE LA/^OS. FOR TA PEPLACJE^a?EM{ \6-3Z^ I l/e) 
Wm rTEM 3C>l(jCs-iZ*\^4) REPLACE FLAT k^S«5«<-»/<D) WITH 
. I TEM 285 If lo). .SOLDE/P LEAOS AS ABOVF. 
/^MARK A&'SY PART NO. ^ REV LTR ON 

ASSY LABEL (ITEN^ ll) LOC/XTED B^RSIDE. 



I. FOR SCHEMATIC 

NOTee; 



SEE 3540(a-00l, 






TU&lfJO ITEM ZCj>i TOSeOM TkAUSISTORS 
a2,4>|fl,M, ia>,IB,ZC>,Z(.>t Ze,30,3Z. 
IkiSTALL 7.6" UMh SOGA KYUAk- /USULATED 
WIPE dUMPEI? IZ PLACES A? SH(MU(tO Be 

i?etAovED /v resT) 



t 



SHEET 
RE V STATUS 



TEV 



SH 



\jn£ss OTvenwisE specified 

OWe^lONS ARE IN )NCH€S 

TOlEfWNCK ARE: 

DECIMALS ANGLES 



DO NOT SCALE DRAWIMG 



AT 



AtA 



°™M.\AyiDD 



as- 



l^-^]-^^ 



H.R 



aSK.B. 



II-30-T7 



ite-n 



\2.-ivn 



n-ii-ii 



PWB /i&S>Y — 
CONITROL SERVO 



coot IDEHT NO. 

32274 



vru: 



DMWNM NO. OO I 

/540iP-oQZ. 



fir 



-©- 



rj\?\X't^?\ 









nan a 



• so' 






• • • • • 



0*0 



u 



og 



S I II I S 2 5(6°~S)3 



r^. 




1 °S S 




nnnrnmn 









* S ite S-"-*S S= ^ *3 
0~ "s"-" '?«"'K-S'°g 



lA 



*"V^ «2 » 



O a • 



§^tf tf ttrrr ttt'^tt'f'frrs t? tt-^f-^tn 



n, 



• • • 



• • •••• o« 

• •• •••••• ••• 

o— ;^ Q— -— o-n- — -n o n 



» r^f ^^X 




00 ^'^ •••• •• 

2 S 5 S ji T 



"CB lO O 



• • • • • • 

• • • • • 



;-n" u 



• * 



• • 



>•• •• 



!• T, 



— * 




^V ^^ ^ lW\ *«k ^& ^ - £ S j^ i^r » g, /^ (^gi A^^ DJ A °> ^ iw^ M 



P ajm 01 aiD *o ^z. -^ ^ — 




= = •: 






: • • •/ 



« Id 








tfx-'^ ^A.^^ rf^-T« 






rf^-^ rf^^% . Ur~^ 



!■=• ■ 



J^^^f 






rffYiiaSAiP 



i^-fc 










''MtmelGi' 





3, O 3) » 







/ / ^t™.J |°'oo oe _r i*i_Ai_A 10 s « <0 r 'S'Sw v^ S s 

/ / JL M tj tt r^ =rP*Mn o S M w ,1 » I to 10 T— S <o 



^^mmmw ^|if '^ 




MCR112 



CR116 



MCRri3 




_ CR115W X y 




1 



AM 



£/V6 KELEAS& 



INCoRP. ECO <»-Z35" 



Miff 



e?7P 



KB 



eui 



<2£/s 



L/,L3,L5 
REF 




HEF 



TYP 2 PLACES < 



TYP 3 PLhtLS < 



SCR£Vi/ (282 > 
AfTfl PLATE (3) (ej 
W/\SHER,FLAT (es^ 

ADU£S/VE (27 A 
NUTi U£Y {eS3 



y\LVJ 



A- A 



SCREW (pa 

RETAINLR.P.C. CONN (j8 
WASHER, FLAT (m 
WAS/ZE/i , SPLIT LOCK (£8^; 
/VUT, HEX (w 



TYP 3 PL^CES<; 



mSULATOR, MYLAR 
(H PLACES) 




SCREW 
MTS PLATE (£) 
WASH£/f,FL4TiZf8\ 

w/isf/ee^ FL4T G 

^ASUEe,SRLIC. [281, 
NUT-. HEX [Z9d 



ZTB) SCREW 

2^ WASHER, SPLIT LOCK 
£68) WASHER, FLAT 
ZO) SPACER 



> TYP A PLACES 



I PLACE <r 



SCREW (277 

INZULATOR, MYLAR (293 

WASHER, A^VLOW (e^ 

WASHER, FLAT (288 

WASHER, SPLIT LOCK fSfc" 

W7, HEX 



INSULATOR, MYLAR (2^.,^ 



053 /f£F 



/T£M / 
RLF 




ITEM 23 REF 



27?j SCREW 
293) •insulator , MYLAR 
29^ WASHER, NYLON 
23?) WASHER, FLAT 
289) WASHER, SPLIT LXK 
290)hfUT, HEX 



> TYP 4 PLACES 



Q53 VRI-VR4 
REF 



SCREW 

WASHER., N/LON 
WASHER, /NT 5 TAR LOCK 
NLJT, HEX 



1 



^ 



VIEW 



c ° c 



7^/= 59 /'iAC£^ 



/5^0l2r§g^ 



ooa 



/W 



23 ) NEATSWK 



YIELW 



154012 zgoa 



SHEET Z OF Z 



T 




^Rjiy! 



"^ Ph/6 ASSY- 
CONTRQL SERVO 



COOC lOCfIT HO. 

32274 



//^ I ^y 



/5^0 /2 = ooa 



>#^ 




wsns 



CLUttB I 



J-WlgSG /~ 



Gno 



7 




*C>^ 



L$l* 



PE 



WTEST 6^ 



/a 



.^a 



/r a 
c 







/•/oz 



WD/ 



N 







U//2 






I 
r-car 



J a 

1/99 






C^/IZ 




Vi.ri 



a-Jta /X — ^ A 




■f70j^,Hi^ 






t$l4- 



SIT 



fimz. 



WD2 



7 




u/a 






J a 
uios 

Li 111 



K a 
c 



!'■*■ 



WD3 



A 











\Ao 






5 
J' <s 
UIOS 
'K 

liiiz 
K a 

c 



/??" 




/'^>' 



/V 



/'^Z 



/^ 



^ 



P2/ 



PZI 



H 



PZI 



I 



t5V 




/"/fi 













/'>'lil^ 



GND 



U 



/7 



^ 




U/13 



j^ 



iiii'P 



J a 

C/IOI 
CK 

liiiz 
K a 

c 



/i 



^ 



J-^ AZSS 






■f-JOji. 



J4- AZS7 
U93 f-70^.. 



MB 



PJOZ 



\ND1 



/B 




A. 



13 

l-C CIC 



K a 
c 






l/t\fl 



!i^s ^aj2 



J13S AiSS 



4 




J a 

UIOZ 



ru 



I 

rQCK 



L^IIZ 
K Q 






X^^f AZ40 



A. 





J e 

(/I04- 

ar 

i^/il 

/r a 

c 






^UiS 



/f232 



l/l\fl 



t^9S gz^g 
IAS.H 




iHW ■ 








t 



PZJ 



/".?/ 



/2/ 

y 



VT5/VCC 



P2/ 
V 



LMS. j^L 



£.CO -t-ZOb 



\-Z7^ 



£03 ■9-JOI 



£&0 fSSfi 



SCO <i<fy<» 



as 



a:o 4ac)9 



£^o ■i^g& 



££2X 



7S^ 



aj-v 



fv^^ V^i^ y 



m 



lo-l.-i 
7* 



SHEET ANB S IGNAL REFERENCE CODE 

' JSt'^JI^^ ^'™'"- ^^R" SHEET CO. 

S patI? ?I^f ' ''°- ^"='"»- 15 GO NG TO. 

^X;. TO LEFrS^^^jBlLr^^jK^SfEl""*^ " "'""'^ "°"' 
^JS^Io^"^- ^"" SIGNAL APPEARS ON. 
, A^T L?'°^^ °^ mm\.^ INDICATES 
LAST SHT. THAT SIGNAL APPEAR"; niu 

SS^f ;n= h"^ISeL^^- --"-?- -TH ..A.. ARE 

ALL RESISTORS ARE 1/4W, 5s 

ALL 3pf CAPS ARE INTRINSIC TO PHB. 



A 

JOT|S^ UNLESS OTHERKISE SPECIFIED 



-GcT^ c/aep 





SCHEN\ATiC~DATA, 
DiyAL MODE 



32274 



354-040-200 



tHHTT / or _£- 



/fiJ 




RZ6S 

V8W 
-AAA^ — 



W * f ' 

Irl drrw > 6.8M 

12V V 



., 'J ^ 




^U 



y3T 



^E>^ 



A4-S 



^23 



/SAT Xf ^/ > 1/ ^ 

is I 



-.•^K 



1 CS/ L 

"" '^®'*' p-,iL7l 6-8M 
""'? 1/8 W 




T 



^«5 



&8M 
Ri70 > (/8W 



CH ( 




II «7,<r 5 







45V '5^" 







uv 



Yioo 



'% 



VL» 



,/fi5 
► JSK 



^>f^ 



oz*- 



TP/ 

® 



f£-V 






,.^i|^»^e__^^„a|^^ 






J/^8 >Z2A «fS 



7-/»23 



^37 






ua.s 



Al 



'^ 






U3/ 






*sy 



1/31 

HA 



azi 



,A40 

Z2K uas 










L 






Ul^ 



i/// 



+5V 



/J 



1/Z6 ^ 



® 



:£>^ 



035 



TPi'h 



a 









i^J^ 



/»2 



A)^ 






^^ 



at3 



3^@ 




-I2V 






Al^oo 



UZ4- 



-1 .^^^^^^-i^*^ 



■^/fTS 






t 



-il-l^^// 



TPf- 
® 






£/SS 



:£> 




^ 



GND 



-(^ S/r/A/CH fi 






^ 






^) B/r/A/C» ^ 






f' 



;?/?/ 



^1 if/ViS 






OATE «PVC 1 D*""E 




9!Eby 



" SC//fMA TIC-OA TA, 



CODE IDENT NO. 

32274 



DIUWINO NO- 

2S ^H>4O-30D 



MV 



CHS 



o/^^r 




1/70 



+5V 



fflO 



+5\/ 



i 



C t3 

Lilt 



6 



4o flp 



© 



■fgy 



zy5'<S' 



U70 






T 

fU75 



ir 






® 



\m 



;J«>i 



t 



OWN DATE APVO DATE 



/s 



^ 



^ 



ADS 
GNU 






IS) ^^S£L 




SA B/r//vcH 6 



)K/A'CA' /£ 



/^ Tf/- 







NLESS OTHERWISE SPECIFIED- 



tiNLeSSOl . . 

5)hensjoi« are in inches ' 
tolerances are: 

OeCilt(M.S 



ttO NOT SCALE OfiAMflNG\ glU; 



nuA^ /v\o/?e 



CODE IDENT NO. OIUWINO NO. 



32274 SS4'0''M'30tP ^ 



SMCCT ^ or 



'''^"""^^^IB^ 



DESCmPTlflN 



wKJ-REgrr ■ 



*/syh 



-/SY/-ner 



PE 




) CLR vi/e 



354040-300 ^ 



HD, 



T£ST PO/^r 
(3'}fiMC£S) 



^^^STAL^^ 



t 



® 



"~®" 



■ • ^»5^« . ^n-^ • 5—2 ?3=a ^ •kS.I PI r"-&» 

. o .i^^ p- ,. ♦. » Y":::5.p::::.:^,j^^:::::^ 

JHM«C JIKMU JttHli'i,',,,,,^ ' V"L ^L.j.j.pii^^Lj.l.,™ 

I»m.mP '«m«mJ '...•..^•L.m.miP • ^S«r fS^!:^ 

? »-i — tSf r*** ***' 



i/««f^ /45sy (V 




€!> •-en-* 





g!:;:::?^:::::.7 " ^^------^-'-Sl^^^ 

™ * • • ^ww*"** ^ » » » » ■ ^"fe r . - ,__ 

?• ^- *: 
^•^ a 



iUUL 



r 




BOARD DETAIL - NEXT PASE 




(Z-PlfiCEZ) 



A 



ra NOT FLOli SOLDER DIP SWITCHES S1,S2SS3. 

S2 im ^'*"'^" NUMBERS KITH SILKSCREEN NUMBERS 



ft^R DASH NO. im£X S££ 45^40-000 REFER TO 
CASH NUMBERED PAfiTS LSTS FE)R SP£C/F/C CONm 
MD ASS/ REV LT/?S. 



♦. n» SOOWTIC Sff ?54<H1>-M0. 

Jr,ilt5?i*" ""^^ '-"T ■>«" NO.PARTS NOT NEEDED WILL 

le onrms urinc f«. of assy, 

?I2L^1^"* *" "^""^^ '"™ "S*" "™ 1001 AMD standoff 



WFEftt 



22L"2i,2I?"™ ""^ * 'O'J^I' P*INT Ktr AS FOLLOWS P20- 



t 



DONOTSG^LE DfiAWNG 



APPROVALS 



'^S,SCHMtl!XP 



■^i^Si^jy/^i 



e«5 J!. nMrr^j 



T'^IA 



lM£^ 



Sia.sxt^r 



''in. //e/)ii<ii^ 



oSLtr.ffjiiiMi 



"i/i'np. 



•!/"/:f 



■f/^PM 



U7F r^ftnc mABTT un ■•^^^Zr^^?^^^^^^^^^^""^'^^^^ 






CDOCIDCKT Na 

32274 



OMWM] NO. 

/S4040-009 



'(I3,eojoa<>a3i 



1 



© 



^eee<o(^ ^o«o«oor 

• U1 ^ U2 _ 

C1 C2 -FS_J." ^2L 




I 

jiteoeoeta 
'i 0% e e e (P 



o 

GND 
TP 



f U24 y25 — 

«J*^ ^ ^ ^ «_r^^L.%7 ^~^* 

hBoeeeer' ^eeeoed:|OR477;^ !K?-,""«**^ 
TP; o-l 1— O _P o o o « o fld ''Ji !•« «■ — OF 

^ e e e e oilp^ * 

a a A a A A A R^in T_ 



«'^^265-« 

R*l267-0 
ROH268 



>- l t -o ^63® Bug o- 

R69 „; ^ I5=:C'-f> , K640 _ 

C65^73)(§^3)ro«C67 0* 
R99 C66 R1 p3^~-^ O 



R7 "^ "^° 



^ e e e e ofp^j ^ p^ pR^HSes-O o- | p ^ __i |Rg T»( 

^(BO, ..-1 r-g ,JOOOOOaR^ a^pABaBOvflL .,(«'^^^ jFtrHS^ftJf 

^joeocto^ooojoooi ^-% oHz=m3,r V i>^«r ?"g?— ik^ 'J >^< 

1 ^ L ^ • .• "^^^^o^ .p:s^^ ^•^^I 'lO^ 

^y^ D SI , U15 % 




i r •' R23(^ " 

!Q6 02 gO "'-"WT. 



IR13 R16» -l > -0 

IR14 • Q1 Q CR20- C IV -OM 
IR15 CR30-CZD-0W c,7 

C18( 




»— I I — WK14 "' ^ l-KiW-(^_f;-Q> 

r4«iiie(a p«e»*eoeei 
'-•••loeer' ^oeooer 

U17 U18 • 

'^•••tir Ui««eor 

U21 • U22 



R264i^tzH0 R2,50-lZZI-0 ^ "^ fr^g '^ « ^o„ 4 •ck 

C ^^ ^ O O ^ o a a 

^ 0^0 P •-CZlf* "j » e t •'j • » c eiV % J • 01 
■" ^oecoeor' Vo«eeeor'o^oo«eoc^ 

^ C96 U96 „ ^O U97 ,0 o'gj^' ' V 

rsToToet 

^e«"iVsVeo^t.,^«Mf*ts'''^^«Pi»o«»^ '<«M999fr^ "^69969 9 SH 
n> ooee e o o oY ^^ " " " "'"'' 

moeeoeeee o\ 




